
19 May 2006 

Mr. Bob Boggs 

California Departmeiil of To\ic Substances Control 

700 Heinz Avenue, Suite 200 

Berkeley, CA 94710-2721 

Subject: Draft Work Plan. Additional Sampling for Completion of Site Characterization at Fill 
Site 6B, dated 19 May 2006 
Presidio of San Francisco, California 

Dear Mr. Boggs: 

Enclosed please find one hard copy and one electronic copy of the Draft Work Plan, Additional Sampling 
for Completion of Site Characterization at Fill Site 6B. Presidio of San Fraiicisco. California prepared by 
CDM Federal Programs Corporation for the Presidio Trust (Trust). This report presents a redefinition of 
site boundaries for Fill Site 6B and the approach and rationale for a soil sampling investigation in support 
of site characterization activities. In a meeting on I 9 October 2005, we presented the general approach to 
the redefinition of Fill Site 6B and the sampling program. The enclosed Work Plan incorporates 
comments received during this meeting. 

We would like to proceed with the field sampling program at Fill Site 6B in July 2006. To assist in your 
review of this Work Plan, we propose to conduct an onsite meeting and site walk in the near future to visit 
the proposed field locations and discuss the data quality objectives (DQOs) for the project. 

Please contact me at (415) 561-4259 if you have any questions. 

Sincerely yours. 
The Presidio Trust 



Craig Cooper 

Environmental Remediation Manager 
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Section 1 
Introduction 



This work plai\ prepai'ed by CDM Fedei'al Progi'ams Corporation (CDM) for the 
Presidio Tmst (the Tn_ist)^ presents the approach and rationale tor a soil sampling 
investigation iti support of site characterization activities at Fill Site 6B (FS6B) at the 
Presidio of San Francisco, California. The location of FS6B on the Presidio is shoivn in 
Figui'e2-L 

The Trust is in the process of preparing Remedial Action Plan 5 (RAPS) that addresses 
eight Presidio sites including FS6B. Dui^ing preliminary work leading to preparation of 
the RAPS document, it was detei^mined by the TiTist that further characterization of 
FS6B soils is needed so that remedial actions for FS6B can be assessed and desa^ibed in 
RAPS. Data and inf oimation gathei^ed as desaibed in this document will be 
incorporated into the RAPS document^ cmxently scheduled for release in 2007. 

This document serves two primary pui^poses leading to the completion of site 
characterization and remedy identification for FS6B. These are: (1) the delineation of 
subareas within FS6B requu^ing furthei' chai'acterization and (2) a presentation of the 
field sampling approach to complete site characterization within the FS6B subareas. 

This work plan is organized as foUow^s: 

■ Section 1.0 provides an introduction and description of the contents of this work 
plan; 

■ Section 2.0 provides background intonnation for FS6B, information regarding site 
soil and groundwater contamination and geology and hydi'ogeology, and identified 
data gaps; 

■ Section 3.0 inh'oduces the data quality objectives (DQOs) for the proposed field 
sampling approach at FS6B; 

■ Section 4.0 provides the field investigative approach; 

■ Section S.O includes the field methods to be used for this investigation and a 
tentative schedule; and 

■ Section 6.0 provides the refei'ences cited in this work plan. 
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Section 2 

Site Background 

This section presents background regarding FS6B, including past usage and geology 
and hydrogeology of the site. 

2.1 Site Description 

Fill Site 6 (FS6) (subsequently divided into Fill Site 6A [FS6A] and FS6B as described 
below) was originally detined during Aimy investigations as the area between existing 
Buildings 1016 and 1047 containing debris from the demolition of the Letterman Aimy 
Medical Centei^ (LAMC) in 1975. This ai'ea no^v serves as a pai^king lot adjacent to 
existing Buildings 1027 and 1028 to the west, existing Buildings 1007. 1008. and 1009 to 
the east, existing Building 1047 to the north, and existing Building 1016 to the south 
(Figui'e2-1). 

Erler & Kalinowski, Inc. (EKI), as part of the effort to develop the Presidio Tntst, Reuiset} 
Fensibility Study, Mnm Installation Sites (Main Installation Feasibility Study; EKI 2003), 
deteniiined that other buildings in the vicinity of the LAMC were demolished during 
the same time period. EKI surmised that the locations of those othei' buildings could 
also contain bui'ied demolition debris; thus the ai'ea comprising FS6 was expanded. EKI 
used the definition of "genei'alized ai'ea identified as landfill site, fill site, or distui'bed 
ai'ea (e.g., imported soil, debris, or municipal w^aste)" and ''generalized area suspected 
as landfill site, fill site, or disturbed ai'ea (e.g., imported soil, debris, or municipal 
waste)" to delineate FS6 (see Figures 6-lOA and 6-lOB of the Main Installation 
Feasibility Study). Additional sampling performed by the Tmst in the ai'ea of FS6, 
including the Builditig 1065 ai'ea, indicated that the ai'ea bound by existing Buildings 
222, 223, 224, and 225 to the west, Lincoln Boulevai'd to the south, Gu'ard Road to the 
east, and Building 1030 to the north, contained poly chlorinated biphenyls (FCBs) and 
mercury above cleanup levels. This area was thereafter referred to as FS6A, w^ith the 
remaitidei' of the FS6 area refen'ed to as FS6B (see Figure 2-1). 

In the Maiti Installation Feasibility Study, EKI (2003) identified soil and fill removal as 
the proposed remedial action for FS6A, but did not develop conclusions regai'ditig a 
remedy for the remainder of FS6 (now FS6B) due to an absence of site characterization 
data for many locations withiti the FS6B ai'ea. 

2.2 Redefinition of Fill Site 6B 

CDM has been tasked by the Trust to refine the definition of FS6B based on numerous 
investigations and remedial actions performed by both the U.S. Aimy and the Trust and 
the pritnai'v definition of FS6B as ai'eas "potentially containing fill from building 
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demolition." The information and processes used by CDM to refine the FS6B definition 
are summarized in the foUowitig sections. 

2,2A Army Investigations and Remedial Actions 

Army Investigations 

In response to the findings of the Enhmiced PreUininnrf/ Assessment Report (Ai'gonne 
National Laboratoiy 1989), the Army conducted sevei'al investigations of Maiti 
Installation sites, includitig the Initial Remedial Investigation (RI) conducted in 1990, 
the Supplemental RI conducted in 1992, and the Follow-on RI conducted in 1994 and 
1995. Results of these investigations are reported in Finnl Refnedinl Investigation Report, 
Presidio Mnin Installation, Presidio of San Francisco (Main Installation RI Report), Dames & 
Moore 1997a). Ai^my investigations pertaining to the FS6 ai'ea included, but are not 
limited to: 

■ FS6 pai^king lot soil samples collected during the 1990 Initial RI and 1994 Follow- 
on RI (Dames & Moore 1997a). 

Building 1065 Area {mcluding Buildings 1040, 1042, 1062, 1063, 1064, 1065, and 
1066) soil borings and hydropunch testing perfoimed dut'ing 1990 Initial RI and 
1994 Follow-on RI (Dames & Moore 1997a). 

■ Building 1065 soil gas sui'vey performed in 1996 (International Teclmology 
Corporation [IT] 1996). 

■ Building 1065 soil and groundwatei' samples collected dui'ing the Building 1065 
site investigation perfoimed in 1997 (IT 1997b). 

Army Remedial Actions 

The Army also completed cleanup activities in the FS6 area including: 

■ Removal of PCB-containing transformers at Building 1040 {A/C Industrial 
Cleaning Company 1991). 

■ Removal of two aboveground storage tanks (ASTs) at Building 1040 in 1996 {IT 
1997a; Montgomery Watson 1998b). 

■ Removal of petroleum underground storage tanks (USTs) at Building 1027 
(Montgomeiy Watson 1998a), Building 1029 {Montgomery Watson 1998b and 
1999), and Building 1030 {Montgomeiy Watson 1999). 

■ Removal of approximately 45,000 linear feet of imdei'ground fuel distribution 
system (FDS) lines (IT 1999); however only a minor portion of the FDS line Tvas 
within the ai'ea of FS6. 
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2,2,2 Trust Investigations and Remedial Actions 

FoUoTving the Army's Final Feasibility Study in 1997 (Dames & Moore 1997b), the Trust 
retained EKI to produce the Alfernntc Rentedial Actions for Presidio M/iin histnllntiou Sites 
mid Public Henlfli Service Hospital Sites (EKI 1998). This report Tvas prepared to describe 
how remedial actions for the Main histallation sites^ including FS6^ should satisfy 
evaluation criteria under the National Contingency Plan and to assist the Trust Tvith its 
negotiations with the Army to assume responsibilities for environmental restoration of 
the Presidio. The Trust subsequently retained EKI to prepare the Main Installation 
Feasibility Study (EKI 2003). The Main Installation Feasibility Study w^as prepared to 
develop remedial actions that are protective of human health and the environment^ 
cost-effective^ and allow reuse as intended under the Presidio Tn_ist Management Flan 
(PTMP; Presidio Trust 2002) and the Final General Management Plan Amendment 
(Depai^tment of the Interior^ National Pai^k Sei^vice 1994). 

Trust Investigations 

The Trust has conducted investigations at FS6 to addi'ess issues that remained after the 
Army investigations. These investigations include: 

■ Soil and groundwater sample collection from FS6 in July and August 2000 (EKI 
2000); 

■ Trenching and soil sampling from FS6 in Febi^aiT 2001 (EKI 2001); 

■ Additional site investigations perfoimed at the Building 1065 Area in 2002 
(MACTEC 2003), and 

■ Data Gaps Investigation performed at the Building 207/231 Area in 2004 
(MACTEC 2004b). 

Trust Remedial Actions 

The Trust has perfonned remedial actions within the FS6 boundaries including: 

Phase I Interim Action Building 1065 Area (MACTEC 2004a) and 
FS6A Remedial Action m 2005 {TreadweU & RoUo 2004). 

The Ti\ist also plans to conduct remedial actions associated with petroleum release sites 
in the vicinity of FS6B, under the following Coixective Action Plans (CAPs): 

Draft CAP. Building 1065 Area {MACTEC 2005a), and 
Draft CAP. Building 207/231 Area {MACTEC 2005b). 

Locations where sampling was performed during these investigations within the FS6 
area, including hvdropunch, groundwatei' monitoring wells, piezometers, soil borings, 
and test pits; togethei' with areas where removal actions have been performed ai'e 



CDM 2-3 Draft 

Work Plan for Landfill 6E Uay 2006 



shown on Figui'e 2-2. The predominant contaminants that have been detected in soil 
within the FS6 ai'ea include metals (arsenic, cadmium, and lead), polvcyclic aromatic 
hvdrocai'bons (PAHs), PCBs, pesticides, and total petroleum hydrocarbons (TPH). 

2.3 Rationale for Redefinition of Fill Site 6B 

The Tiiist tasked CDM to redefine ai'eas to be included witliin the definition of FS6B as 
ai'eas "potentially containing fill from building demolition." EKI had initially cii'cled 
locations (shown in pink on Figures 2-1 and 2-2) ivhere buildings had been demolished 
and then broadly incorporated the pink locations into a larger ai'ea (the curvilineai^ 
black line on Figures 2-1 and 2-2). The broader area, however, was drawn through 
buildings that were present in 1975 when the majority of buildings wei'e demolished 
and it also incorporated roadways that were present in 1975. Because historic buildings 
and roadways consti^cted prior to 1975 could not exist above buiied building debris 
from 1975, CDM used that considei'ation as one factor in redefining the FS6B 
boundai^ies. 

The proposed definition of the FS6B boundai^ies are shown in orange on Figure 2-3. 
Also shown on Figure 2-3 ai'e the boundaiies of CAP and remedial action ai'eas in the 
vicinity of FS6B: 

■ Buildmg 207/231 CAP Area 

■ Building 1065 CAP Ai'ea 

■ FS6A. 

In general, adjustments to EKI's FS6B boundaries include: 

■ The removal from FS6B delineation of buildings that have been in existence since 
before the buildings within the FS6B area w^ere demolished. This includes removal 
from FS6B delmeation of all or portions of Buildings 1016, 1009, 1040, 1063, 1163, 
1167, 224, and 225 {starting from the southeastern portion of Figure 2-2 and 
proceeding counter-clock^vise). 

■ The removal from FS6B delineation of streets that have been in existence since before 
the buildings within the FS6B area wei'e demolished. This includes (stai'ting from 
the southeastern portion of Figure 2-3 and proceeding counter-clockwise) portions 
of Genei'al Kennedy Avenue, Edie Road, Gorgas Avenue, Halleck Street, Lincoln 
Blvd., and Gii'aixl Road. 

■ The inclusion of some areas into the FS6B delineation that ^veve excluded as part of 
the EKI broadei' definition of FS6B. This includes (stalling from the southeastern 
portion of Figui'e 2-3 and proceeding counter-clockwise) the portion of the FS6 
pai'king lot located directly north of Building 1016, the curi'entlv vacant ai'ea 
south^vest of the intersection of Edie Road and General Kennedy Di^ive, the 
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triangular ai'ea at the northei^n comer of the Building 1065 CAP Ai'ea, the h'iaugular 
ai'ea at the southTvestem comer of Building 230, and the parking lot at the southeast 
comer of Lincoln Blvd. and Funston Avenue and south of FS6 A 

■ Areas of previous excavations are excluded from the proposed redefinition of FS6B. 
These include: 

- The ai'ea excavated under Phase I Interim Action of the Building 1065 CAP Ai^ea 
located south of Building 1063, west of Building 1062^ north of Building 1040, and 
east of the pai'king ai'ea located in the northwest comer of the CAP Ai'ea. 

- The ai'ea excavated at the northwest comer of Building 1040 as pai't of the removal 
of ASTs 1040.1 and 1040.2. 

- The ai'ea excavated at the northw^est comer of existing Building 1027 during 
removal of the UST at this location. 

- The area excavated at the northw^est comer of existing Building 1029 during 
removal of the UST at this location. 

- The ai'ea excavated at the southeast comer of existing Building 1030 during 
removal of the UST at this location. 

The ne^vly defined ai'ea of FS6B has subsequently been divided into subai'eas 6B1 
tlirough 6B8 (A through C) and 6B9, as shown on Figure 2-3 and desaibed below: 

■ Subai'ea 6B1 includes the area of former Buildings 1010, 1011, and 1082. 

■ Subai'ea 6B2 includes the area of former Buildings 1006 and 1049. 

■ Subai'ea 6B3 includes the parking lot to the west of subareas 6B1 and 6B2 and east of 
existing Buildings 1027 and 1028. 

■ Subai-ea 6B4 includes the area of fomier Buildings 1017, 1018, 1019, 1023, 1025, 1027, 
1029, 1031, 1037, 1038, 1039, and existing Buildings 1027 and 1028. 

■ Subai-ea 6B5 includes the area of foraier Buildings 266, 270, 1032, 1033, 1034, 1070, 
1071, and existing Buildings 1029 and 1030. 

■ Subai'ea 6B6 includes the area of former Building 219 and a building shown on 
Presidio maps dated July 1934. 

■ Subai'ea 6B7 includes the area of former Buildings Ml 9, M28, M34, and existing 
Building 1165. 
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■ Subai'ea 6B8 mcludes portions of the 1065 CAP Area. Subarea 6B8 has been fui'ther 
divided into three portions. The northeiTi portion {along Gorgas Drive, 6B8C) and 
the southei'n portion {centered over the location of former Building 1035^ 6B8A) have 
had little or no investigation to date. Tlie third portion of 6B8, the pai'kitig lot to the 
west of Builditigs 1062 and 1063 (6B8B), has been itivestigated under the CAP for the 
Building 1065 Area. 

■ Subai'ea 6B9 includes the YMCA pai^kitig lot due south of FS6A Monitoring well 
LF6GW105 was installed in this parking lot undei' the groundwater monitoring 
progi'am stipulated in the RAP for Fill Site 6A and Baker Beaeli Disturbed Areas 3 and 4 
(Treadwell & Rollo 2004). Soil samples collected from the boring for this well 
exhibited concentrations of metals exceeding cleanup levels (the results for these 
samples will be reported in the Fill Site 6A Coiistrnetion Conijjletion Rejjort [MACTEC 
2006^ pending]). Fill material including chert, brick, and cona'ete fragments were 
encountered in the boring to a depth of approximately 12.5 feet below ground 
surface (bgs). Based on review of historical Presidio maps, as much as 20 feet of soil 
has been placed at this location to bring the parking lot to the same grade as Funston 
Avenue and Lincoln Blvd. Maps and photographs indicate that there has nevei' 
been a building situated at this location; therefore the fill material was brought in 
from other locations and cannot be attributed to demolition of a building in-place. It 
is estimated that this area w^as filled sometime in tlie 1950's. 

2.4 Site Geology 

Investigations at FS6 (specifically subarea 6B3 that includes the packing lot east of 
existing Building 1028) conducted during the Army's RI at the Presidio Main 
Installation (Dames and Moore 1997a) indicated that below^ pavement or stuficial soils, 
debris fill overlies native deposits intei'preted as belonging to the Cohna Formation. 
Debris encountered included wood, bricks cona'ete, ceramic tiles, and asphalt roofing 
materials. The debris material was found at a maximum thickness of 7 feet {Dames and 
Moore 1997a). The native deposits described as belonging to the Cokna Foimation 
included clayey silty sands and Tvell sorted sand w^ith minor clay layers. Bedrock 
Franciscan Formation is estimated to occur beneath FS6 at approximately 175 feet bgs. 

Geologic conditions in the vicinity of Building 1065 were described in the Draft CAP, 
Building 1065 Area (MACTEC 2005) as follows: 

Fill is present tlii'oughout the site but the underlying shallow sand unit is 
not present at all locations. The shalloTV sand or fill units are underlain by 
a fine-grained aquitard consisting of shallow Bay Mud or silt^ sandy silt^ 
or silt with sand. The shallow Bav Mud appears to be confined to the 
northern portion of the site and in the southern part of the site the 
aquitard is dominantly comprised of silt. The transition between Bay Mud 
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aiid the silt aquitard probably represents a facies change between Beach 
Dune and Colina Formation. 

In the borings di'illed by MACTEC, the underlying intermediate sand unit 
is dominantly composed of silty sand. Because the intei'mediate Bay Mud 
was not encountered in the borings drilled for this investigation, there 
does not appear to be a separate (deep) groundwater zone below 28 feet 
bgs. The "intennediate sand" therefore, appeal's to extend to depths of 
38.5 feet bgs or deeper. 

2.5 Data Gaps 

This section presents data gaps identified based on a review of historical data collected 
at FS6B and the surrounditig ai'ea. Tlie previous sample locations ai'e shown in relation 
to the FS6B subai'eas on Figui'e 2-4. 

23A Soil 

FS6B Subareas 1, 2, 6, and 7 

There have been no investigations within these subai'eas of FS6B. Soil samples to 
characterize the potential fill matei^ial will therefore need to be collected in each of these 
four subareas. See Sections 3 and 4 for discussion of proposed soil sampling iti these 
subareas of FS6B. 

FS6B Subareas 4 and 5 

There is one groimdwatei' monitoring well located within each of FS6B subai'eas 4 and 
5. Well LF6GW101 is located m FS6B4 and LF6GW103 is located in FS6B5. Both of 
these wells, together with wells LF6GW100 (located m FS6B3) and LF6GW102 (formerly 
located in FS6A but abandoned prior to the remedial action pertoimed at FS6 A), were 
installed by the Trust during July 2000. No debris was observed in the soil from the 
boring for w^ell LF6GW101, but a mitior amount of building debris was evident iti soil 
from the boring for well LF6GW103. Cona'ete, brick, and mortar fragments Tvere 
observed in soil (at less than 5 percent by volume) in the boring for well LF6GW103 
(EKI 2003). Soil samples were not collected from the soil borings drilled for installation 
of these wells. Soil samples will therefore need to be collected from these two subareas 
of FS6B. See Sections 3 and 4 for discussion of proposed soil sampling in these subareas 
of FS6B. 

FS6B Subarea 3 

FS6B3 is the pai^king lot located to the east of Building 1028. This area was investigated 
dui'ing the Initial RI in 1990 and the Follow-on RI in 1994 and results were reported in 
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the Maii-i Installation RI Report (Dames & Moore 1997a). Tliree soil borings (LF6SO01, 
LF6SO02, and LF6SO03) ^veve drilled dui^ing the Initial RI and two soil samples were 
collected from each boring. The shallow samples Tvere collected from fill material and 
the deep samples wei'e collected from native Colma Formation soils below the fill All 
samples were analyzed for volatile organic compomids (VOCs), semivolatile organic 
compounds (SVOCs), and metals. Metals were detected above reportitig limits in all 
samples. Tlie only VOCs detected Tvere 14/1-trichloroethane and 
trichlorofliioromethane in the sample collected from Colma Formation iti LF6SO03. 
Trichlorofluoromethane w^as also detected iti the sample collected fi'om the fill material 
in LF6SO03. No SVOCs were detected above reporting limits. Fill material was 
encountered to a depth of 7 feet bgs in all thi'ee of these borings. 

Six soil boritigs {LF6SB01 through LF6SB06) were drilled duimg the Follow-on RI to 
fui'ther assess the soil at the site and to evaluate the extent of the VOCs detected duritig 
the Initial RI (Dames & Moore 1997a). Soil samples were collected from each boritig at 
depths of approximately 3, 8, and 20 feet bgs. All 18 of these samples ^veve analyzed for 
metals, ti'ichloroethylene and its breakdown products, trichlorofluoromethane, PAHs, 
TPH as diesel (TFHd), and TPH as gasoline (TPHg). Except for the 3-foot samples from 
boritigs LF6SB01 and LF6SB04, all soil samples were collected from Colma Foimation 
soil. Concentrations of metals Tvere all below Presidio residential PRO cleanup levels. 

Boritig LF6SB07 was drilled to a depth of 45 feet bgs and tliree samples were collected 
for analysis of total organic cai'bon onlv. 

Discrete groundwater samples were collected from borings LF6SB08 through LF6SB11^ 
also drilled duritig the Follow-on RI. Groundwater is discussed in the foUowitig 
subsection. 

FS6B3 has been adequately characterized for remedy identification; thei'etore, no 
additional sampling is proposed in FS6B3. 

FS6B Subarea 8 

As discussed in Section 2.3 above, FS6B8 (the parking lot area w^est of Builditig 1063) 
has been further divided into three subsections: FS6B8 A, FS6B8B. and FS6B8C. FS6B8 
overlaps with a portion of the area investigated as pai't of the Building 1065 Area CAP 
(M ACTEC 2005a). Within the FS6B8 ai'ea, 20 soil bormgs were di'illed, 6 test pits were 
dug, 1 monitoritig well and 4 piezometers were installed, and hydi'opunch samples 
were collected at eleven locations. 

Significant fitiditigs from this investigation include those locations wliei^e Builditig 1065 
Area cleanup levels were exceeded withiti the freshwater ecological protection zone 
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(FEPZ) and in areas designated as ecological buffer zone in the pai'king area in the 
vicinity of former Building 1066 (i.e., coincident with FS6B8): 

• 1065SB132 - TPH as fuel oil (TPHfo) at 600 milligi'ams per kilogram (mg/kg). 
TPHd at 190 mg/kg, benzo(a)pyrene at 0.075 mg/kg, cadmium at 1.9 mg/kg, 
selenium at 0.64nig/kg, and lead at 310 mg/kg at2feetbgs; and cadmium at 
1.9 mg/kg and selenium at 0.63 mg/kg at 5.5 feet bgs; 

• 1065SB114- TPHfo at 420 mg/kg, unknown hydrocarbons in the diesel range 
at 120 mg/kg,; TPHfo at 930 mg/kg, TPHd at 200 mg/kg, barium at 690 
mg/kg, cadmium at 1.4mg/kg, zinc at 970 mg/kg, selenium at 0.61 mg/kg, 
and lead at 560 mg/kg at 6 feet bgs; 

• 1065SB113 - TPHfo at 430 mg/kg, unknown hydi'ocarbons in the diesel range 
at 180 mg/kg; 

• 1065SB120 - TPHfo at 390 mg/kg, imknoTvnhydi'ocarbons in the diesel range 
at 130 mg/kg at 2.5 feet bgs; 

• 1065SB30 - TPHfo at 300 mg/kg, TPHd at 202 mg/kg, and TPHfo at 250 
mg/kg and TPHd at 420 mg/kg in a field duplicate sample at 3 feet bgs; 

• 1065SB14 - TPHfo at 163 mg/kg at 7.3 feet bgs; 

• 1065SB22 - TPHfo at 170 mg/kg at 3 feet bgs; 

• 1065PZ4A -TPHfo at 150 mg/kg at 3 feet bgs; and 

• 1065SB29 - TPHfo at 220 mg/ kg at 4 feet bgs in a spUt sample. 

Cleanup levels were exceeded at the following locations outside of the FEPZ and 
ecological buffer zone in the pai'king ai'ea in the vicinity of foimei' Building 1066 (i.e., 
coincident with FS6B8): 

• 1065TP129 (Test Pit Al) - TPHfo at 170 and lead at 590 mg/kg at 5.5 feet bgs; 

• 1065SB111 - TPHfo at 1,300 mg/kg at 2.5 feet bgs^ imknown hvdrocai'bons in 
the diesel range at 320 mg/kg at 2.5 feet bgs; 

• 1065SB13 - Benzene at 0.037 mg/kg at 7.2 feet bgs; 

• 1065SB112 - Lead at 4,200 mg/kg at 5.5 feet bgs; and 

• 1065EX50 - TPHfo at 220 mg/kg at 5 feet bgs. 

Detected VOCs included 2-butanone, acetone, carbon disulfide, 1,1,2,2- 
tetrachloroethane, benzene, ethylbenzene, dibromochloromethane, and bromofonn. 
There were no cleanup level exceedances for VOCs other than benzene, and no 
exceedances for PAHs other than benzo(a)pyrene. 

Based on these results, the Trust designated those soils beneath the pai'king lot area 
west of Building 1066 in Tvhich analytes wei'e found to exceed cleanup levels as "Soil 
Remedial Unit B" (RU-B) of the Building 1065 Ai'ea CAP. Tliis ai'ea is shown on Figure 
2-3 of this work plan. A review of the Building 1065 Area CAP data coincident with 
FS6B8 indicates that adequate data exist for the central portion (FS6B8B) of RU-B, but 
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that additional data are required in order to define the northeiTi and southern extent of 
RU-B. Tlius, the lateral characterization of soil contamination in RU-B needs to be 
extended to the north {into FS6B8C) and to the south (into FS6B5) whei'e additional 
sampling is proposed. 

Results of analysis of samples collected from proposed sampbng locations in FS6B8A 
and FS6B5 will be combined with results for FS6B8B to complete the characterization of 
RU-B. 

Fill Site 6B Subarea 9 

The Tiiist installed three gi'oundwatei^ monitoring wells (LF6GW104 through 
LF6GW106) in Novembei' 2005 to monitor groundwater associated with FS6 A These 
weUs are shown on Figure 2-4 of this work plan. LF6GW104, located within the FS6A 
excavation, encountered fill material to a depth of approximately 5 feet. LFGW106, 
located to the west of the FS6A excavation, encomitered fill material to a depth of 
approximately 11 feet bgs. LF6GW105, located in the parking lot at the southeast comer 
of Lincoln Boulevard and Fmiston Avenue (the YMCA parking lot), encountered fill 
material to a depth of approximately 12.5 feet. 

Based on review of historical maps for the years 1897, 1907, 1942, 1947/1948, and 1961, 
this ai'ea was filled between 1948 and 1961. The 1934-era and cm^rent topogi^aphic 
contour maps of the YMCA parking lot ai'ea were compared to delineate the 'Tikely 
extent of fill" in this area. This area is shown on Figure 2-3. 

Soil samples collected from LF6GW105 (at 6.5 and 10 feet bgs in fill matei'ial, and at 16 
feet bgs in native material) and LF6GW106 (at 3 feet bgs in fill material and at 15.5 feet 
in native material) were analyzed for Title 22 metals by U.S. Environmental Protection 
Agency (EPA) SW-846 Method 6010B except for mercui'v which was analyzed using 
U.S. EPA SW-846 Method 7471 A Arsenic, chi'omium, lead, mercuiy, and zinc were 
detected at concentrations exceeding cleanup levels in at least one of the samples 
collected from LF6GW105. The results for these samples will be reported in the Fill Si^ 
6A Constniction Contphtion Report (MACTEC 2006, pending). 

Based on the existence of fill materials found in subsurface soil and the exceedance of 
cleanup levels of sevei'al metals in soils at this location, additional sampling is proposed 
for FS6B9. 

2.5.2 Groundwater 

Groundwatei^ is sampled basewide on a quarterly basis at the Presidio. Groundw^ater 
monitoring wells at FS6, and witliin the Building 1065/1027 and Building 231/207 
Areas are included in the quarterly sampling events. FS6 and the Building 1065/1027 
Area are located in the Northeastern Groundwater Area of the Marina Groundwater 
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Basm. The Building 231/207 Ai'ea is on the border of the Northeastern and Crissy Field 
Groundwatei' Areas Tvithin the Marina Groundwatei' Basin. 

The following sections provide summaries of the groundwater conditions at FS6, the 
Building 1065/1027 Ai'ea^ and the Building 231/207 Ai'ea. The information presented 
below has been compiled from the Draft Seim-Amninl Grmtudwnfer Monitoring Report, 
Tliird mill Fourth Quarters 2005, Presidio-wide Quarterly Groundwater Monitaring Program 
(Treadwell & RoUo 2006). 

Fill Site 6 

Five groundwater monitoring wells (LF6GW100, LF6GW101, LF6GW102, LF6GW103, 
and 231GW09 [downgradient FS6A well]) have been sampled in association with FS6 
since July 2000 except for 231GW09 which has been sampled since January 1997. 
Monitoring well LF6GW102 was abandoned during the Second Quartei' 2005 prior to 
remediation excavation activities at FS6A. LF6GW104, LF6GW105, and LFGW106 wei'e 
installed dm'ing Novembei' 2005 in accordance with the RAF for FS6A and added to the 
FS6 well network duritig the Fourth Quai^ter 2005. 

Dui'ing the Third and Fourth Quarters 2005 groundw^ater monitoring events, depth to 
watei' was measui'ed in LF6GW100. LF6GW101, LF6GW103, LF6GW104. LF6GW105, 
LF6GW106, and 231GW109. Depth to groundwater iti the FS6 wells measured during 
the Foui'th Quarter 2005 ranged from 7.25 feet bgs in LF6GW103 to 22.68 feet bgs in 
LF6GW105 (located in FS6B9). Groundw^ater elevations dui'ing the Foui'th Quai'ter 2005 
ranged from 11.16 feet above FLLW (in LF6GW103) to 19.29 feet above PLLW (in 
LF6GW105). The groundwater flow direction w^as generally tow^ards the northeast 
towai'ds San Francisco Bay following the genei'al topographic slope and the 
groundwater gradient w^as estimated at approximately 0.013 feet per foot. 

Dui'ing the Fourth Quartei' 2005, depth to groundwater in wells LF6GW100 (located at 
the east edge of the FS6 pai'king lot east of Building 1027) and LF6GW101 (located at the 
west edge of the FS6 pai^king lot) was measured at 12.78 and 11.80 feet bgs, respectively. 
Based on the depth to the bottom of fill measured in soil borings di^illed in this packing 
lot as reported in the Main Installation RI Report (Dames & Moore 1997a), there is 
approximately 5 to almost 6 feet between the fill material and gi'oundwater at this 
location. 

Gromidwatei^ samples from FS6 wells have historically been analyzed for general 
chemistry^ dissolved oxygen, TPHg^ TPHd, TPHfo^ PAHs, organochlorine pesticides 
(OCRs), PCBs, total dissolved solids (TDS), sulfide^ ai'senic speciation, total organic 
carbon (TOC), dissolved gases (ethane, ethene, and methane), and dissolved metals. 
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Samples collected from LF6GW104 LF6GW105 (located m FS6B9), and LF6GW106 
dm'ing the Foui'th Quarter 2005 were analyzed tor dissolved oxvgen, genei'al chemistry 
pai'ameters, dissolved metals, and TDS. The samples collected from LF6GW104 and 
LF6GW105 were also analyzed for PAHs, TPHD, and TFHfo. The only contaminants of 
concern detected in the sample collected from LF6GW105 wei'e barium and clii'omium 
at concenti'ations below cleanup levels. 

TPH has not exceeded RAP cleanup levels to date in any FS6 monitoring well samples 
(Treadwell & RoUo 2006, pending). No PCBs or PAHs wei'e detected in any of the 
samples collected from FS6 wells during the Thii'd and Foui'th Quarters 2005. The 
laboratory detection limits are, howeveiv greater than the cleanup levels for 
benzo(a)anthracene, benzo(b)fluoranthene, and chrj'sene. Aldrin, an OCP, was detected 
at 0.05 Mg/L in the sample collected from LF6GW103 during the Third Quai'ter 2005. 
This was the fu'st detection of Aldi'in in a FS6 groundv^ater sample, and since it was not 
detected in the Foui^th Quarter 2005 sample from this well, may be an anomaly. 

Dissolved metals concentrations in the samples collected from LF6GW104 and 
LF6GW106 dui^ing Foui'th Quartet' 2005 ai'e generally within the range of dissolved 
metals concentrations for other FS6 wells. No dissolved metals concentrations detected 
in FS6 wells sampled during Third and Fourth Quai'ter 2005 exceeded FS6A RAP- 
specified cleanup levels (Treadwell & RoUo 2004). Othei' dissolved metals that have 
exceeded their respective cleanup levels during past sampling events include: 

• Thallium, detected for the fii'st time in the sample collected from LF6GW100 at a 
concentration of 5 [ig/L during the First Quarter 2005. It was not detected in any 
of the other samples collected from FS6 wells dui'ing this event. It was detected 
dui'ing the Foui'th Quartei' 2004 in the sample from LFGW102 at a concentration 
of 2.7 Mg/L. 

• Selenium^ detected one time in LF6GW102 during July 2000, and believed to be 
an artifact of sampling. 

• Zinc, detected during sevei'al rounds in LF6GW100 (six samples), LF6GW101 
(four samples), and LF6GW103 (foui' samples); and once in LF6GW102. These 
elevated zinc detections occuixed in 2001 and 2002 and Tvere determined to be 
attributable to Cleanvater Engineering filtei^s (Treadwell & RoUo 2002). Since 
2002, zinc has not been detected in FS6 wells above the FS6A RAP-specified 
cleanup levels. 

The genei'al chemistiy pai'ameters, TOG, dissolved gases, and arsenic speciation 
analvses for FS6 ground^vater samples are used to evaluate the redox state of 
downgradient site conditions at the Building 1065 Ai'ea. 
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Based on the results of gi'oimdwater sample analyses, there are no discemable trends in 
the few analytes that have been detected in FS6 groundwater and thus it is unlikely that 
FS6 soils ai'e a soui'ce of contamination to gi'oundwatei'. 

Building 1065A027 Area 

Dui'ing the Fourth Quartei' 2005, depth to gi'oundwatei^ was measin^ed in 14 Building 
1065/ 1027 Ai'ea shallow zone monitoring w^ells and piezometers. Depth to watei' 
ranged between 3.01 feet bgs in 1065PZ7A (located just east of Building 1029 m FS6B8 A) 
and 10.50 feet bgs in 1065PZ6A (located south of Edie Road and Building 1047 in 
FS6B3). Groundw^ater elevations ranged betw^een 7.46 feet above PPLW in 1065MW101 
(located at the northwest cornei' of Building 1063 in FS6B8C) and 15.69 feet above PPLW 
in 1065PZ6 A (located at the located south of Edie Road and Building 1047 in FS6B3). 

Depth to groundwater was also measured in 10 Building 1065/1027 Area inteimediate 
zone monitoring wells and piezometers during the Fourth Quarter 2005. Depth to 
watei' ranged between the surface in 1065MW9B (located between Buildings 1062 and 
1063) and 10.74 feet bgs in 1065PZ6B (located south of Edie Road and Buildmg 1047 in 
FS6B3). Ground^vater elevations ranged betw^een 12.13 feet above PPLW in 1065PZ1B 
(located on the north side of Building 1063) and 15.62 feet above PLLW m 1065PZ6B. 

Groundwatei^ samples were collected from 5 monitoring wells and 4 piezometers 
dui'ing the Thii'd and Fourth Quarters 2005. Ground^vater samples wei'e analyzed for 
genei'al chemistiy pai'ameters, TOC, dissolved gases, dissolved metals, ai'senic 
speciation, TDS, dissolved oxygen, VOCs; benzene, toluene, ethylbenzene, and xylenes 
(BTEX), methyl-tert butyl ether (MTBE), total sulfides, TPHg, TPHd, TPHfo, and /or 
TPH as Stoddai'd solvent. 

No VOCs, BTEX, or MTBE wei'e detected in any of the samples collected from Building 
1065/ 1027 area w^ells dui'ing the Thit'd Quartei' 2006. Total xylenes and carbon disulfide 
were detected in the sample collected from 1065MW101 at concentrations of 1 Mg/L and 
0.8 Mg/L, respectively, dui^ing the Foui'th Quarter 2005. The detected total xylene 
concentration is below the cleanup level of 1,750 Mg/L for the Building 1065 Ai'ea and 
thei'e is no Di'aft CAP-specitied cleanup level for cai'bon disulfide. No other VOC, 
MTBE or BTEX compounds were detected dui'ing the Foui'th Quai^ter 2005. 

TPHg w^as only detected in the samples collected from 1065PZ1 A (located north of 
Building 1063 and downgradient of the November 2003 intei^itn removal action) dui^ing 
both the Thit'd and Fourth Quarters 2005 at a concentration of 160 Mg/L. Tliis detection 
is within the historical TPHg concentration range for this Tvell. TPHd was detected in 
the sample from 1065MW9A during the Fourth Quarter 2005 for the fit'st time since the 
Fourth Quartei' 2002. TPHfo was detected only in the sample from 1065PZ1B (for the 
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first time) dui'ing the Foui'th Quartei' 2005. No TPHg, TPHd, or TPHfo concentrations 
exceeded the Draft CAP-specified cleanup levels. 

Dissolved arsenic was detected at concentrations exceeding its Draft CAP-specified 
cleanup level in five of the Building 1065 Area Tvells and piezometers sampled dui'ing 
the Third and/or Fourth Quai^ters 2005. Zinc was detected for the first tiaie in the 
sample collected from 1065rvIW9B dui'ing the Thit'd Quartei' 2005 at a concentration of 
85 [ig/L. With the exception of ai'senic, no other dissolved metals were detected above 
Draft CAP-specified cleanup levels for the Building 1065/1027 Area during both the 
Third and Foui'th Quarters 2005. 

Piezometers 1065PZ6A and 1065PZ6B are located in the northwest comer of the packing 
lot to the east of Building 1027, at the downgradient edge of FS6. These two 
piezometers have been sample in association with the Building 1065/1027 Ai'ea during 
21 sampling events since September 1997. Total xylenes ^veve detected one time in a 
sample collected from 1065PZ6A dui'ing 2002 at a concentration (0.78 Mg/L) below Draft 
CAP cleanup levels. TPHd w^as detected twice and TPHto detected once dui'ing 1999 at 
concentrations below Draft CAP cleanup levels in samples collected from 1065PZ6A. 
No VOCs or TPH have been detected in samples from 1065PZ6B. Dissolved chi'omiinn 
has been detected in thi'ee samples from 1065PZ6A and in tw^o samples from 1065PZ6B 
at concentrations between 30 |ig/L and 43 Mg/L. Dissolved zinc was detected one titne 
in a sample from 1065PZ6B. These detections of chromium and zinc did not exceed 
Draft CAP cleanup levels in groundw^ater. 

Building 231/207 Area 

Depth to groundwater in 16 Building 231/207 shallow zone groundwater monitoring 
wells and piezometei's were measured during the Foui'th Quarter 2005. Depth to 
groundwatei' ranged between 2. 15 feetbgs in OW-1 (located to the west of Building 230) 
and 13.11 feet bgs in 231GW09 {located between Buildings 227 and 1029). Groundw^ater 
elevation ranged between 5.22 feet above PLLW in 231GW16 (located north of the 
Highway 101 Ramp and east of Halleck Sh'eet) and 11.17 feet above PLLW in 231GW09. 

Depth to groundwater was also measured in 11 Building 231/207 inteimediate zone 
groundwatei' monitoring wells during the Fourth Quarter 2005. Depth to groundw^ater 
ranged between 2.30 feet bgs in 231GW29 (located to the west of Building 230) and 10.47 
feet bgs m 231GW27 (located m Halleck Sh'eet to the west of Building 231). 
Groundwatei' elevation ranged between 6.36 feet above PLLW in 207GW03 (located to 
the north of the Highway 101 Ramp) and 9.87 feet above PLLW in 231GW18 (located to 
the west of Building 201). 

Depth to groundwater was measured in 3 Building 231/207 deep zone groundwater 
monitoring wells. Depth to groundwater ranged between 1.33 feet bgs in 231GW17 
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(located to the west of Building 201) and 2.70 feet bgs in 231GW13 (located north of the 
Highway 101 Ramp and east of ffalleck Street). Groundw^ater elevation ranged 
between 11.00 in 231GW13 and 11.17 in 231GW16. 

Only 231GW09 ^vas sampled during the Thii'd and Foui'th Quarters 2005 as a 
downgradient FS6A well {see Fill Site 6A above). 

Groundwatei^ samples collected from 231GW09 and other Building 231/207 
gi'oundwatei^ monitoring wells during previous sampling roimds have been analyzed 
for general chemistry, TOC^ dissolved gases^ dissolved metals, arsenic speciation, TDS, 
dissolved oxygen, VOCs, MTBE, total sulfites; TPHg, TPHd and TPHfo, TPHg, TPHd, 
TPHfo, BTEX, 1,2-dichloroethane^ naphthalene^ dissolved ai'senic, copper^ lead, and 
nickel have been detected at concenti'ations exceeding their respective Eh'aft CAP- 
specified cleanup levels in at least one sample collected from a Building 231/207 w^ell 
dui'ing past sampling events. 

Stmtmary of Groundwater Conditions within FS6B 

Results of sampling of Presidio wells at FS6^ the Building 1065/1027 Area, and the 
Building 231/207 Area indicate that fill materials have not impacted groundw^ater. 
Rathei' contaminants detected in samples collected from ground^vater monitoring wells 
at these sites indicate that ground^vater has been affected by past practices and 
processes related to petroleum products within these areas. Thei^etore, no additional 
characterization of groundw^ater in the FS6B area is necessaiy. 
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Notes: 

1. All locations are approximate 

2. Basemap was provided by the Presidio Trust. 

3. EKI 2003. Revised FS Repori: Main Installation 

Sites. March. 

4. Not all of the excavations and sampling locations 
outside of the boundary of Fill Site G are shown on 
this figure. 

5. Excavation confirmation samples collected from 
Fill Site SA are not shown. 

6. Locations of monftoring wells LF6GW104. 105. 
and 1 06 are approximate. 
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Notes: 

1. All locations are approximate. 

2. Basemap was provided by the Presidio Trust 
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Figure 2-4 

Sampling Locations 

to Date and Proposed 
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Section 3 

Data Quality Objectives 

This section presents the DQOs for the sampling approach at FS6B. DQOs for sampling 
at FS6B have been developed in accordance with the DQO process outlined in Guidance 
for file Data Quality Objectives Process (U.S. EPA 2000). The DQO process is a sei^ies of 
seven planning steps based on the scientific method, designed to specify the t}'pe, 
quantity, and quality of environmental data needed to support defensible decisions 
based on current conditions and proposed activities at an environmental site (U.S. EPA 
2000). 

The seven steps of the DQO process ai'e as follows: 

• Step 1: State the problem to be addressed 

• Step 2: Identify the decisions that will addi'ess the problem 

• Step 3: Identify the inputs and aiteria affecting each decision 

• Step 4: Specify the boundaries of the study 

• Step 5: Develop decision iTiles 

• Step 6: Specify tolerances on decision eri'ors, and 

• Step 7: Optimize the design for obtaining data. 

DQOs are qualitative and quantitative statements derived from the outputs of each step 
of the DQO process that: 

• Clai'ify studv objectives; 

• Define data needs (type, quality, etc.); and 

• Specify acceptable levels of decision eiTors that will be used as the basis for 
establishing the quantity and quality of data needed to support the decision. 

The dei'ived statements are then used to develop scientific^ resource-effective, and 
defensible sampling designs. The DQO summaries for each of the subai'eas of FS6B to 
be investigated are provided as Tables 3-1 tlirough 3-8. 
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Table 3-1. Data Quality Objectives, Fill Site 6B1 Area (Former Buildings 1010. 1011. and 1082). Presidio of San Francisco 
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The acceptable range of decision error would be a consequence of 




and 1917. 




and al the FDS lines. 




additional samples will 


sampling design errors Ihal will be evaluated by comparing analytical 




respectively and 








be collecled but remedial 


results wilh those found at olher locations wilhin the FS6B Area. The 




demolished after 




- Soil data for building 




actions will be based on 


use of qualified staff in collecting samples at locations and depths 




1975. Dalaforolher 




demolition sites for Ihe 




those chemical 


where contamination is visually observed will reduce the potential for 




demolished 




FS6B area sho\\ metals 




concentrations that 


this eri-oi'. The number of samples could also contribute to the error. 




buildings in FS6B 




(lead) as the primary 




exceed cleanup levels. 






area sliow building 




COC, with occasional 










debris, lead, and 




detections of PCBs, 










other COCs in soils. 




PAHs, and |ieslicides. 

- Soil samples to be 
collected for metals, 
PCBs, pesticides, PAHs, 
and TPHg/d/fo analyses 
attheFS6Bl Ai^a 

- Residential and drinking 
water slandaid cleanup 
levels and background 
concentrations for soil. 











COC contaminant of concern 

DQO data quality objective 

FS6A Fill Site 6A 

FS6B Fill Sile 6B 

ft bgs feel below gi-ound surface 

PAHs polycyclic aromatic hydiocaibons 

PCBs polychlorinaled biphenyls 

QAPP Quality Assurance Pi-ojecl Plan 

SAP Sampling and Analysis Plan 

TPHg/d/fo total petroleum hyditicaibons as gas, diesel^ and fiiel oil 

UST undeigi-ound storage taiik 



Checked 



Appi-oved. 
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Table 3-2. Data Qua 


Ilty Objectives, 


Fill Site 6B2 Area (Former Buildings 1006 and 1049), Presidio of San Francisco 


state the Problem 


Identify the 

Decisions 


Identify Inputs to the 
Decisions 


Define The 

Study 
Boundaries 


Develop Deci^on Rules 


Specify Limits on Decision Errors 


Optimize the Design 


DQO 1: The 


DQO 1: Is there 


DQO 1: 


DQO l:Soil 


DQO 1: Ifchemical 


DQO 1: A potential error in analysis of soil would be to incorrectly 


DQO 1: LF6TP206, -207, -208,-209, -210, -211 


presence of 


residual 


- Past site uses could have 


samples to to|> 


concentrations are below 


quantify the chemicals present in soil. The acceptable range of 


- 6 a|>|>i'oximalely 10-ft long trenches, as site 


contaminants related 


contamination 


involved lead-based 


of native 


proposed cleanup levels. 


decision error would be a consequence of field and/or analytical errors 


conditions allow. 


to past use of 


present fi-om 


paints. 


material within 


the |XJlential for 


and will be evaluated during the data validation procedures. Field, 


- 3 soil samples fioiii each trench, to 6 inches, at 


Buildings 1006 and 


building 




the footprint of 


unacceptable risk is low 


analytical, and data validation piocedures will be performed in 


bottom of fill material, and top of native material. 


1049 has not been 


demolition that 


- No known histor>' foi' 


FS6B2 


and no fuilher evaluation 


accordance wilh the FS6B Work Plan and Presidio SAP/QAPP. 


- Analyses: Metals, PAHs, PCBs, pesticides, and 


evaluated. The 


exceeds cleanup 


USTs, petroleum 


Buildings. 


is necessaiy. Ifchemical 




TPHg/d/fo. 


buildings were 


levels? 


products, or solvents; 




concentrations exceed 


A |x>tential error in the design of the soil analytical program would be 


- Meets DQO 1 : To determine if residual 


constructed in 1906 




however TPH have been 




cleanup levels (in at least 


to bias samples such that chemical concentrations are under- estimated. 


contamination is present in soit at the site. 


and 1917. 




detected in soil at FS6A 




one sani|>le), no 


The acceptable range of decision error would be a consequence of 




respectively and 




and at the FDS lines. 




additional samples will 


sampling design error that will be evaluated by comparing analytical 




demolished after 








be collected but remedial 


results with those found at olher locations wilhin the FS6B Area. The 




1975. Dalaforolher 




- Soil data for building 




actions will be based on 


use of qualified staff in collecting samples at locations and depths 




demolished 




demolition sites for Ihe 




those chemical 


where contamination is visually observed will reduce the potential for 




buildings in FS6B 




FS6B area show metals 




concentrations that 


this eri-or. The number of samples could also contribute to the error. 




area show building 




(lead) as the primary 




exceed cleanup levels. 






debris, lead, and 




COC, with occasional 










other COCs in soils. 




detections of PCBs, 
PAHs, and |iesticides. 

- Soil samples to be 
collected for metals, 
PCBs. pesticides, PAHs. 
and TPHg/d/fo analyses 
attheFS6B2 Ai^a. 

- Residential and drinking 
water standaid cleanup 
levels and background 
concentrations for soil. 











COC containinant of concern 

DQO data quality objective 

FS6A Fill Site 6A 

FS6B Fill Site 6B 

ft bgs feet below gi-ound surface 

PAHs polycyclic aromatic hydi-ocaibons 

PCBs polychlorinated biphenyls 

QAPP Quality Assurance Pioject Plan 

SAP Sampling and Analysis Plan 

TPHg/d/fo total petroleum hydiocaibons as gas, diesel, and fuel oil 

UST undergi-ound storage tank 



Checked 



Appi-oved. 
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Table 3-3. Data 


uallty Objectives. 


Fill Site 6B4 Area (Existing Buildings 1027 and 1028)i, Presidio of San Francisco 


state the Problem 


Identify the 


Identify Inputs to the 


Define The Study 


Develop Decision Rules 


Specify Limits on Decision Errors 


Optimize the Design 




Decisions 


Decisions 


Boundaries 








DQO 1: The 


DQO I: Is there 


DQO 1: 


DQO l:Soil 


DQO 1: Ifchemical 


DQO 1 : A potential error in analysis of soil would be to incorrectly 


DQO 1: LF6SB2I2, -2l3;andLF6TP2l4, -215, -216, 


presence of 


residual 


- Past site uses could 


samples to top of 


concentrations are below 


quantify the chemicals present in soil. The acceptable range of 


-217,-218,-219,-220 


conlaminanls related 


contamination 


have involved lead- 


native material 


proposed cleanup levels. 


decision error would be a consequence of field and/or analytical errors 


- 2 soil borings and 7 appi-oxinialely lO-ft long 


to past use of 


present fi-om 


based paints. 


whhin the 


the |XJlenlial for 


and will be evaluated during the data validation procedures. Field, 


trenches (as site conditions permit). 


Buildings in FS6B4 


building 




foolprinlof FS6B4 


unacceptable risk is low 


analytical, and data validation piocedures will be performed in 


- 3 soil samples fram each boring and liench, to 


area has not been 


demolition Ihat 


- Soil data for building 


Buildings. 


and no further evaluation 


accordance with the FS6B Work Plan and Presidio SAP/QAPP. 


6 inches, at bottom of fill material, and top of 


evaluated. The 


exceeds cleanup 


demolition sites for 




is necessaiy. Ifchemical 




native material. 


buildings were 


levels? 


the FS6B area show 




concentrations exceed 


A potential error in the design of the soil analytical program would be 


- Analyses: Metals, PAHs, PCBs, pesticides, and 


conslrucled prioi' lo 




metals (lead) as the 




cleanup levels (in at least 


to bias samples such that chemical concentrations are under- estimated. 


TPHg/d/fo. 


1920 and 




primary COC, with 
occasional detections 

r T\y~^T\ T\ All 1 




one sample), no 


The acceptable range of decision error would be a consequence of 


- Meets DQO 1 : To determine if residual 


demolished 1974 






additional samples will 


sampling design error that will be evaluated by comparing analytical 


contamination is present in soil at the site. 


and lalei'. Data foi' 




of PCBs, PAHs, and 




be collected but remedial 


results wilh those found at other locations wilhin the FS6B Area. The 




other demolished 




pesticides. 




actions will be based on 


use of qualified staff in collecting samples at locations and depths 




buildings in FS6B 




- No known history foi' 
USTs, petroleum 
products, or solvents; 
however TPH have 




those chemical 


where contamination is visually observed will reduce the potential for 




area show building 






concentrations that 


this eri-or. The number of samples could also contribute lothe error. 




debris, lead and 






exceed cleanup levels. 






other COCs in soils. 
















been delected in soil 














at FS6A and at some 














locations along the 














former FDS lines. 














FDS lines ran along 














north and west 














boundar>ofFS6B4. 














- Soil samples to be 














collected foi' metals. 














PCBs, pesticides, 














PAHs. and TPHg/d/fo 














analyses at the FS6B4 














Area 














- Residential, special 














status ecological, and 














drinking water 














standard cleanup 














levels and background 














concentrations fijr 
soil. 











'FoinierBuildingslOI7,IOI&, 1019, 1023, 1025, 1027, 1029, 1031, 1036, 1037, I03S, 1039 

COC conlaminani of concern 

DQO data quality objective 

FS6A Fill Site 6A 

FS6B Fill Site 6B 

ft bgs feel below gi-ound surface 

PAHs polycyclic aromatic hydi-ocaibons 

PCBs |x>lychlorinaled biphenyls 

QAPP Quality Assurance Pix>jecl Plan 

SAP Sampling and Analysis Plan 

TPHg/d/fo total petroleum hydi-ocaibons as gas, diesel, and fiiel oil 

UST undergi-ound storage tank 



Checked 



Appi-oved. 
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Table 3-4. Data Quality Objectives. Fill Site 6B5 Area (Existing Buildings 1029 and 1030)i, Presidio of San Francisco 



State the Problem 



Identify the 

Decisions 



DQO I: Islliere 
residual 
contamination 
present fiom 
building 
demolition Ihal 
exceeds cleanup 
levels? 



Identify Inputs to the 
Decisions 



Define The Study 
Boundaries 



Develop Decision Rules 



Specify Limits on Decision Errors 



Optimize the Design 



DQO I: The 
presence of 
conlaminanls related 
lo |>ast use of 
building in the 
FS6B5 ai'ea has not 
been evaluated. 
These building date 
to as early as 1903 
and wei'e 
demolished in the 
mid-1980s. Data for 
other demolished 
buildings in FS6B 
area show building 
debris, lead and 
other COCs in soils. 



DQO I: 

- Past site uses could have 
involved lead-based 
paints. 

- Soil data for building 
demolhion sites for Ihe 
FS6B area show metals 
(lead) as the primary 
COC, with occasional 
detections of PCBs, 
PAHs, and |ieslicides. 

- A 650 gallon fuel oil 

U ST was removed from 
both existing Buildings 
1029 and 1030 in July 
1996. Residual 
contamination addressed 
by base wide CAP 

- Soil samples to be 
collected foi' metals, 
PCBs, pesticides, PAHs, 
and TPHg/d/fo analyses 
attheFS6B5 Area 

- Residential, freshwater 
ecological pititeclion 
zone, special status and 
buffer zone ecological, 
and drinking water 
standard cleanup levels 
and background 
concentrations for soil. 



DQO I: Soil 
sam|>les lo top 
of nat ive 
material in open 
areas adjacent lo 
Buildings 
1029/1030. 



' Former Buildings 266, 270, 1032, 1033, 1034, 1070, 1071 

CAP Coi'i'eclive Action Pi-ogiam 

COC contaminant of concern 

DQO data quality objective 

FS6A Fill She 6A 

FS6B Fill Site 6B 

ft bgs feel below gi-ound surface 

PAHs polycyclic aromatic hydi-ocaibons 

PCBs polychlorinaled biphenyls 

QAPP Quality Assurance Piojecl Plan 

SAP Sampling and Analysis Plan 

TPHg/d/fo total petroleum hydiocaibons as gas, diesel^ and fuel oil 

UST undeigi-ound storage taiik 



DQO I: Ifchemical 
concentrations are below 
proposed cleanup levels, 
the |XJtenlial for 
unacceptable risk is low 
and no further evaluation 
is necessaiy. Ifchemical 
concentrations exceed 
cleanup levels (in at least 
one sam|>le), no 
additional samples will 
be collected but remedial 
actions will be based on 
those chemical 
concentrations that 
exceed cleanup levels. 



DQO I: A potential error in analysis of soil would be to incorrectly 
quantify Ihe chemicals present in soil. The acceptable range of 
decision error would be a consequence of field and/or analytical eriors 
and will be evaluated during the data validation procedures. Field, 
analytical, and data validation piijcedures will be performed in 
accordance with the FS6B Work Plan and Presidio SAP/QAPP. 

A potential error in the design of Ihe soil analytical program would be 
to bias samples such that chemical concentrations are under- estimated. 
The acceptable range of decision error would be a consequence of 
sampling design error Ihal will be evaluated by comparing analylical 
results with those found at olher locations wilhin the FS6B Area. The 
use of qualified staff in collecting samples at locations and depths 
where contamination is visually observed will reduce the potential for 
this eri-or. The number of samples could also contribute lo the error. 



DQO I: LF6SB221,-222, -223, -224, -225, -226 

- 6 soil borings 

- 3 soil samples from each boring, to 6 inches, at 
bottom of fill material, and top of native material. 

- Analyses: Metals, PAHs, PCBs, pesticides, and 
TPHg/d/fo. BTEX for samples from LF6B222 
only (lo meet DQO 2 for RUB located in 
FS6B8. See Table 3-7.).. 

- Meets DQO I : To determine if residual 
contamination is present in soil at Ihe site. 



Checked 



Appi-oved. 
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Table 3-5. Data Quality Objectives, Fill Site 6B6 Area (Former Building 219 and 1934 era Building), Presidio of San Francisco 



State the Problem 



Identify the 

Decisions 



Identify Inputs to tlie 
Decisions 



Define The Study 

Boundaries 



Develop Decision Rules 



Specify Limits on Decision Errors 



Optimize the Design 



DQO 1: Tlie 
presence of 
contaminants related 
to |>ast use of 
Building 219 and an 
unidentified 1934- 
era building has not 
been evaluated. 
According to the 
Quartermaster 
Report, Building 
291 (foi-mei- 
Building ISl) was 
the Post 

Qu art eniiaster C.A. 
AirandC.W.S 
office (chemical 
warfare). The 
building was 
constructed in 1899. 
Data for other 
demolished 
buildings in FS6B 
area show building 
debris, lead and 
other COCs in soils. 



DQO I: Is there 
residual 
contamination 
present fiom 
building 
demolition Ihat 
exceeds cleanup 
levels? 



DQO I: 

- Past site uses could 
have involved lead- 
based paints. 

- Soil data for building 
demolition sites for 
the FS6B area show 
metals (lead) as the 
primar)' COC, with 
occasional detections 
ofPCBs. PAHs, and 
pesticides. 

- No known histor>' foi' 
USTs, petroleum 
products, or solvents; 
however TPH have 
been delected in soil 
at FS6A and at the 
FDS (ines. 

- Soil samples to be 
collected foi' metals, 
PCBs, pesticides, 
PAHs. and TPHg/d/fo 
analyses at the FS6B6 
Area 

- Residential and 
drinking water 
standard cleanup 
levels and 
background 
concentrations for 
soil. 



DQO I: Soil 
samples to lop of 
native material 
within the 
fool|>i'inl of 
Building 219 and 
1934-era Building. 



DQO I: Ifchemical 
concentrations are below 
proposed cleanup levels, 
the |XJlenlial for 
unacceptable risk is low 
and no further evaluation 
is necessaiy. Ifchemical 
concentrations exceed 
cleanup levels (in al least 
one sample), no 
additional samples will 
be collected but remedial 
actions will be based on 
those chemical 
concentrations thai 
exceed cleanup levels. 



DQO I : A potential error in analysis of soil would be to incorrectly 
quantify the chemicals present in soil. The acceptable range of 
decision error would be a consequence of field and/or analytical errors 
and will be evaluated during the data validation procedures. Field, 
analytical, and data validation piocedures will be performed in 
accordance with the FS6B Work Plan and Presidio SAP/QAPP. 

A |x>lenlial error in the design of the soil analytical program would be 
to bias samples such that chemical concentrations are under- estimated. 
The acceptable range of decision error would be a consequence of 
sampling design error that will be evaluated by comparing analytical 
results wilh those found at other locations wilhin the FS6B Area. The 
use of qualified staff in collecting samples al locations and depths 
where contamination is visually observed will reduce the potential for 
this eii-oi'. The number of samples could also contribute to the error. 



DQO I: LF6TP227, -22S, -229 

- 3 appi-oximalely lO-ft long trenches as site 
conditions allow. 

- 3 soil samples fram each trench, to 6 inches, at 
bottom of fill material, and top of native malerial 

- Analyses: Metals, PAHs, PCBs, pesticides, and 
TPHg/d/fo. 

- Meets DQO I: To determine if residual 
contamination is present in soil al the site. 



COC contaminant of concern 

DQO data quality objective 

FS6A FillSile6A 

FS6B Fill Site 6B 

ft bgs feel below gi-ound surface 

PAHs polycyclic aromatic hydi-ocaibons 

PCBs polychlorinaled biphenyls 

QAPP Quality Assurance Pi-ojecl Plan 

SAP Sampling and Analysis Plan 

TPHg/d/fo total petroleum hyditicai'bons as gas, diesel^ and fuel oil 

UST undeigi-ound storage laiik 



Checked 



Appi-oved. 
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Table 3-6. Data Quality Objectives, 


Fill Site 6B7 Area (Former Buildings MIS 


, M28, and M34 at Existing Building 1165 Location), Presidio of San Francisco 


• state the 


• Identify the 


Identify Inputs to the 


Define The Study 








Problem 


Decisions 


Decisions 


Boundaries 


Develop Decision Rules 


Specify Limits on Dedsion Errors 


Optimize the Design 


DQO 1: The 


DQO 1: Is there 


DQO 1: 


DQO l:Soil 


DQO 1: Ifchemical 


DQO I : A potential error in analysis of soil would be to incorrectly 


DQO 1: LF6SB230, -231,-232, -233 


presence of 


residual 


- Past site uses could 


samples to top of 


concentrations are below 


quantify the chemicals present in soil. The acceptable range of 


- 4 soil borings 


contaminants related 


contamination 


have involved lead- 


native material with 


proposed cleanup levels. 


decision error would be a consequence of field and/or analytical eriors 


- 3 soil samples from each boring, to 6 inches, at 


to |>ast use of 


present fiom 


based paints. 


in the footprint area 


the |XJlential for 


and will be evaluated during the data validation procedures. Field, 


bottom of fill material, and top of native material. 


Buildings MI9/M2S 


building 




of former FS6B 7 


unacceptable risk is low 


analytical, and data validation piocedures will be performed in 


- Analyses: Metals, PAHs, PCBs, pesticides, and 


/M34 has not been 


demolition that 


- Soil data for 


Buildings. 


and no further evaluation 


accordance with the FS6B Work Plan and Presidio SAP/QAPP. 


TPHg/d/fo. 
- Meets DQO 1: To determine if residual 


evaluated. 


exceeds cleanup 


building demolition 
sites for the FS6B 




is necessaiy. Ifchemical 




Construction and 


levels? 




concentrations exceed 


A potential error in the design of the soil analytical program would be 


contamination is present in soil at the site. 


demolition details 




area show metals 




cleanup levels (in at least 


to bias samples such that chemical concentrations are under-estimated. 




are not known. 




(lead) as the primary 




one sample), no 


The acceptable range of decision error would be a consequence of 




Buildings 




COC, with 




additional samples will 


sampling design error that will be evaluated by comparing analytical 




demolished after 




occasional 




be collected but remedial 


results with those found at other locations within the FS6B Area. The 




1974. Building 




detections of PCBs, 




actions will be based on 


use of qualified staff in collecting samples at locations and depths 




locations now 




PAHs. and 




those chemical 


where contamination is visually observed will reduce the potential for 




partially covei'ed by 




pesticides. 




concentrations that 


this eri-or. The number of samples could also contribute to the error. 




Building 1165. Data 




- No known history 
for USTs, petroleum 




exceed cleanup levels. 






for othei' demolished 












buildings in FS6B 




products, or 










area sliow building 




solvents; however 










debris, lead and 




TPH have been 










other COCs in soils. 




detected in soil at 
FS6A and at the 
FDS lines. 

- Soil samples to be 
collected foi' metals, 
PCBs, pesticides, 
PAHs. and 
TPHg/d/fo analyses 
atlheFS6B7 Area. 

- Residential, buffer 
zone ecological, and 
drinking water 
standard cleanup 
levels and 
background 
concentrations for 
soil. 











coc 

DQO 

FS6A 

FS6B 

fibgs 

PAHs 

PCBs 

QAPP 

SAP 



containinant of concern 

data quality objective 

Fill Site 6A 

Fill Site 6B 

feel below gi-ound surface 

|x>lycyclic aromatic hydi-ocaibons 

|x>lychloi'inaled biphenyls 

Quality Assurance Pi-oject Plan 

Sampling and Analysis Plan 



TPHg/d/fo total petroleum hydiocaibons as gas, diesel, and fuel oil 
UST undeigi-ound storage tank 



Checked 



Approved. 
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Table 3-7. Data Quality Objec 


tlves. Fill Site 6B8A and 6B8C Areas (Former Buildings 1035 and 1067), Presidio of San Francisco 


state the Problem 


Identify the 
Decisions 


Identify Inputs to the Deci^ons 


Define The Study 
Boundaries 


Develop Decision Rules 


Specify Limits on Decision Errors 


Optimize the De^gn 


DQO 1. The presence of 


DQO 1: Is there 


DQO 1: 


DQOs 1 and 2: 


DQO 1: If chemical 


DQO 1: A potential eri-or in analysis of soil would be to incori'ectly 


DQOs 1 and 2: LF6TP234 and -236, and LF6SB235 and - 


colli aiiiinaiils in FS6B&A and 


residual 


- Past site uses could have 


Soil samples to 


concentrations are below 


quantify the chemicals present in soil. The acceptable range of 


237 


FS6B&C subareas as related lo 


contamination 


involved lead-based paints. 


within native 


proposed cleanup levels. 


decision error would be a consequence of field and/or analytical errors 




pasl use of Buildings has not 


present from 




matei'ial in the 


the potential for 


and will be evaluated during the data validation procedures. Field, 


- One approximately lO-ft long tiench in 6BSA (as site 


been evaluated. Building 1035 


building 


- Soil data for building 


footpiint and 


unacceptable risk is low 


analytical, and data validation procedures will be performed in 


conditions permh); 


within FS6B8A was constructed 


demolition that 


demolition sites for the FS6B 


immediate 


and no further evaluation 


accordance with Ihe FS6B Worf; Plan and Presidio SAP/QAPP. 


- 2 approximately lO-fl long trenches and one soil boring 


in 1903 and an addition added in 


exceeds cleanup 


area show metals (lead) as the 


vicinity of 


is necessary'. If chemical 




al 6B8C. 


1941. It was demolished in 


levels? 


primaiy COC, with occasional 

f 1 1 ' d^ T"^/"' ~r\ T\ X T T 1 


former FS6B8a 


concentrations exceed 


A potential error in the design of Ihe soil analytical pi-ogram would be 


- 3 soil samples from each liench and boiing, from to 6 


1975. Building 1067 within 




detections of PCBs, PAHs. and 


andFS6B8c 


cleanup levels (in at least 


to bias samples such that chemical concentrations aie under-estimated. 


inches, al bottom of fill material, and at top of native 


FS6B&C was conslmcled circa 


DQO 2: Are the 


pesticides. 


Buildings. 


one sample), no 


The acceptable range of decision eii-oi' would be a consequence of 


material. 


1910 and demolished in 1975. 


northeiii and 


- No known histoiy for USTs, 
petroleum products, or 
solvents; however TPH have 




additional samples will 


sampling design error that will be evaluated by comparing analytical 


- Analyses: Metals, PAHs, PCBs, pesticides, and 




southeiii 




be collected but remedial 


results with those found at other locations within the FS6B Area. The 


TPHg/d/fo. BTEX also for samples collected from 


Data for olher demolished 


bound aiies of RU- 




actions will be based on 


use of qualified staff in collecting samples al locations and depths 


LF6SB235 and LF6TP236 and -237 in FS6BEC 


buildings in FS6B area sliow 


B in the Building 


been detected in soil at FS6A 




those chemical 


where contamination is visually observed will reduce the potential for 


- Meets DQO 1: To determine if residual contamination 


building debris, lead, and other 


1065 CAP Area 


and at the FDS lines. FS6BS is 




concentrations that 


this error. The number of samples could also contribute to the error. 


is present in soil at the site. 


COCs in soils. 


defined? 


adjacent to Building 1065 
Cori'ective Action Plan Area. 




exceed cleanup levels. 




- Meets DQO 2: To define the lateral extent of 
contajnination at RU-B. 


DQO 2. Soil Remedial Unit "B" 








DQO 2: If lateral and 






(RUB) was identified in the 




- Soil samples to be collected for 




venical extent of TPHd, 






Drafl Coi'i'ective Action Plan. 




metals, PCBs. pesticide. PAH. 




TPHfo, benzene. 






Bnildhig 1065 Area (MACTEC 




and TPHg/d/fo analyses at the 




benzo(a)pyrene. 






2005) located in the area of the 




FS6B8A and FS6BSC7 Area. 




cadmium, lead, and zinc 






paiking lot lo the west of 
Building 1063. The majority of 








in soil ai€ defined, then 








— Residential, fi-esli water 




evaluation and selection 






RU-B is located within FS6BSB. 




ecological protection zone. 




of a remedial alternative 






The Trust had proposed a 




buffer zone ecological, and 




for RUB will be 






recommended corrective action 




drinking water standard 




addressed in the FS6B 






alternative for RU-B of capping; 




cleanup levels and background 




Remedial Action Plan. 






howevei', because the noithem 




concent lat ions for soil. 










and southern extent of RUB 




DQO 2: 










were not defined, the California 




- SoiMata for RUB indicate that 










Regional Water Quality Control 




TPHd.TPHfo, benzene. 










Boaid requested that delineation 




benzo(a)pyi'ene, cadmium. 










ofRU-B be completed during 




lead, and zinc wei-e detected in 










additional site characterization 




unsatuiated and saturated zone 










ofFS6B. 




soils between 2 and 7.3 feel bgs 
3& concentrations exceeding 
cleanup levels.. 











COC containinaiit of concern 

DQO data quality objective 

FS6A Fill Site 6A 

FS6B Fill Site 6B 

ft bgs feet below gi-ound surface 

PAHs polycyclic aromatic hydiocaibons 

PCBs polychlorinated biphenyls 

QAPP Quality Assurance Pi-oject Plan 

SAP Sampling and Analysis Plan 

TPHg/d/fo total petroleum hydi-ocaibons as gas, diesel, and fuel oil 

USTs undergi-ound storage tanks 



Checked 



Appi-oved. 
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Table 3-8. Data Quality Objectives, Fill Site 6B9 Area (YMCA, Building 63 Parking Lot), Presidio of San Francisco 








Define The 








State the Problem 


Identify the 
Decisions 


Identify Inputs to the 
Decisions 


Study 
Boundaries 


Develop Decision Rules 


Specify Limits on Decision Errors 


Optimize the Design 


DQO 1: The presence of conlaminants 


DQO 1: Is there 


DQO 1: 


DQO l:Soil 


DQO 1: If chemical 


DQO 1 : A |x>lential error in analysis of soil would be to incorrectly 


DQO 1: LF6SB23&and-239 and LF6BTP240,24I, 242,243, 


related to past use of tlie parking lot al 


residual 


- No known histoiy for 


sam|>les to top 


concentrations are below 


quantify the chemicals present in soil. The acceptable range of 


and 244 


the southeast comer of Lincoln Blvd. 


contamination 


of nal ive 


l^ioix^sed cleanup levels. 


decision error would be a consequence of field and/oi' analytical eiTois 




and Fuiistoii Avenue has not been fully 


pi-esent in fill 


USTs, iieti-oleum 


material within 


Ihe potential for 


and will be evaluated during the data validation pi-ocedures. Field, 


- 2 soil borings and five trenches 


evaluated. Based on review of 


materials placed at 


l^ioducts, oi' solvents; 
howevei' metals 


and 


unacce|>table risk is low 


analytical, and data validation procedures will be perfonned in 


- 3 soil sam|>les from each soil boiing and trench, to 6 


historical ma|>s and aeiial photographs, 


this location that 


immediately 


and no fuilher evaluation 


accoidance with the FS6B Woik Plan and Presidio SAP/QAPP. 


inches, al bottom of fill material and from top of native 


there has never been a building at this 


may have 


exceeding cleanup levels 
have been detected in soil 
samples collected fi-om a 


adjacent to the 


is necessary. If chemical 




material. 


location; however, it is also evident Ihat 
the ai'ea has had imported fill brought in 


contained 
contaminants 


YMCA 
parking lot. 


concentiations exceed 
cleanup levels (in at least 


A potential eri-or in the design of the soil analytical piogram would be 
to bias sam|>les such that chemical concenlialions aie undei-eslimated. 


- Analyses: Metals, PAHs, PCBs, pesticides, and 
TPHg/d/fo. 


(circa 1950' s) from other, presumably. 


exceeding Presidio 


boi'ing for a monitoring 
well installed at this site. 




one sample), no 


The acceptable lange of decision error would be a consequence of 


- Meets DQO 1: To determine if residual contamination is 


on- base locations. 


clean-up levels? 




additional samples will 


sampling design eriors that will be evaluated by compaiing analytical 


present in soil at the site. 






- Analytical results for soil 
samples collected fi-om 




be collected but remedial 


resuhs with Ihose found at other locations within the FS6B Area. The 










actions will be based on 


use of qualified staff in collecting samples at locations and depths 








the boring drilled for 
gi-oundwalei' monitoring 




those chemical 


where contamination is visually obseived will reduce the |x>tential for 










concentiations that 


this error. The number of samples could also conlribule to ihe error. 








well LF6GW 105 indicate 




exceed cleanup levels. 










that metals (aisenic. 














chromium, lead, mercury. 














and zinc) exceed cleanup 














levels. 














- Soil samples to be 














collected for metals. 














PCBs, pesticides, PAHs, 














and TPHg/d/fo analyses 














attheFS6B9 Area. 














- Residential, freshwater 














ecological protection 














zone, buffei' zone 














ecological, and drinking 














walei' standard cleanup 














levels and background 














concentialions for soil. 











COC contaminant of concern 

DQO data quality objective 

FS6A Fill Site 6A 

FS6B Fill Site 6B 

fl bgs feel below gi-ound surface 

PAHs |x>lycyclic aromatic hydi-ocaibons 

PCBs |x>lychlorinaled biphenyls 

QAPP Quality Assurance Pi-oject Plan 

SAP Sampling and Analysis Plan 

TPHg/d/fo total petroleum hydiocaibons asgas^ diesel^ and fuel oQ 

UST undergi-ound storage tank 



Checked 



Appi-oved. 
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Section 4 Field Investigation Approach 



This section presents the proposed sampling investigation approach for FS6B. The 
methods and procedures to be used dui'ing this investigation ai'e presented iti Section 5. 

4.1 Sampling Approach 

Based on the proposed redefinition of FS6B as discussed in Section 2.2, the Trust 
proposes to perform soil sampling at FS6B subai'eas 6B1, 6B2, 6B4^ 6B5, 6B6, 6B7^ 6B8A, 
6B8C, and 6B9 to characterize the site for future remedy detennination in RAPS. No 
additional sampling is proposed for subai'eas FS6B3 or FS6B8B. 

Samplitig is proposed Tvithin these nine subareas to detennine if contaminants related 
to building debris are present in soil Therefore, sampling w^ill be focused on locations 
within or immediately adjacent to footprints of the foimer buildings at all locations 
except 6B9. Samplitig at 6B9 will be focused within the ai'ea shown as ''likely extent of 
fill" on Figui'e 4-7. Proposed sampling locations at each of the nitie areas are shown on 
Figui'es 4-1 tlii'ough 4-7. Soil samples Tvill be analyzed for Title 22 metals^ PAHs, PCBs, 
pesticides, and total petroleum hydrocarbons as gasoline, diesel, and fuel oil 
(TPHg/d/fo). A summaiy of the proposed sampling approach is presented iu Table 
4-1. 

The prefeiTed method of samplitig is through the use of test pits dug bv a backhoe. 
However, existitig uses at some subai'eas may not be amenable to backlioe exploration 
and a small soil probe rig may be used. In those areas that are currently vacant and not 
covered by cona'ete (such as subai'eas 6B2 and portions of 6B4, 6B6, 6B8A and 6B8C, 
and 6B9), test pits will be dug. For locations that are frequently used, such as the FS6B1 
coui'tyard and in the vicitiitv of Buildings 1029/1030 housing, a small soil sampling rig 
will be used. 

Soil samples ai'e proposed for collection from each test pit and soil boring from withiti 6 
inches of the smlace and from an ititei'val of obvious fill debris (approximated to be at a 
depth of approxitnatelv 4.5 to 7 feet bgs Tvithin the subareas north of Lincoln Blvd., and 
between 12 feet and 20 feet bgs in the YMCA parking lot [subarea FS6B9]). A sample of 
native matei^ial will also be collected from each soil boring and test pit. Test pits are 
anticipated to be approxitnatelv 7 to 8 feet in depth iti the areas of FS6B north of Lincoln 
Boulevai'd and no deeper than 15 feet bgs in FS6B9. If native soil is not encountered at a 
depth of 15 feet in FS6B9 then soil boritigs Tvill need to be drilled at this location in 
order to collect samples of native material. The 6 inch sample and the fill sample from 
each samplitig location Tvill be analyzed and the laboratory insti^cted to hold all 
samples collected from the native material. If any contaminants ai'e detected at 
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concentrations exceeding respective screening levels, the laboratory will be instmcted to 
analyze the corresponding sample collected from the native matei'iaL 

For health and safety reasons, none of the trenches will be entei'ed if they are deeper 
than 4 to 5 deep. If shallow gi^oundwater is encountered in a trench prior to reaching 
native mateiial, the trench will be tei^minated at that depth. 

4.2 Screening Levels 

For site characterization purposes, sa'eening levels will be used. The sa'eening levels 
will be the most stringent applicable cleanup levels for FS6B, as well as background 
screening levels for metals. Cleanup levels for petroleum hydrocai'bons and related 
constituents are determined by the Site Cleanup Requu'ements (SCRs) as adopted in 
Califoinia Regional Water Quality Control Boai'd San Francisco Bav Region (CRWQCB) 
Ordei^ R2-2003-0080 (CRWQCB 2003). Cleanup levels for non-petroleum contaminants 
are based on the planned land use and site lithology as presented in the Cleanup Levels 
Document (EKI 2002). 

The key factors that ai'e used to develop cleanup levels for a given site are human health 
and ecological exposure, as well as backgi^ound metal concentrations. Cleanup levels 
are defined by the most sensitive population that is reasonably associated with the 
planned land use identified for a particular ai'ea (EKI 2002). As described in the 
Cleanup Levels Document, background metals concentrations ai'e based on the 
predominant soil lithologies found in the Presidio. For any given site, the applicable 
cleanup level incorporates the impacted media^ predominant soil or sediment 
lithologies and associated background metal concentrations, planned human land use 
(residential^ recreational, or commercial/ industrial)^ planned ecological land use 
(including the presence of special-status species), the presence of petroleum-related 
chemicals^ depth to groundwater^ and resources to be protected. 

The following soil cleanup levels are applicable to the FS6B area and will be used as 
screening levels for the proposed soil sampling investigation: 

Human Health (Residential Use) : The PTMP calls for a mixture of residential, 
commercial, and recreational land uses within the FS6B area. Cleanup levels for 
residential land use are more stringent than cleanup levels for both recreational and 
commercial/ industi^ial land use {EKI 2002). Thus, cleanup to residential use standards 
would be protective of recreational and commercial/ industrial site use as well. 
Residential cleanup levels are also being considered so that the site may be available for 
uni'esh'icted use. 

Ecological (Freshwater Ecological Protection Zone) : A small portion of the FS6B area is 
included in the Freshw^ater Ecological Protection Zone as defined in the RWQCB Qrdei' 
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because of its proximity to the Tennessee HoIIotv Creek restoration ai'ea. These cleanup 
levels are applicable to FS6B5, and a portion of both FS6B8 and FS6B9. 

Ecological (Buffer Zone and Special Status) : Per the Cleanup Levels Document, a small 
portion of the FS6B area falls witliin both the Buffer Zone and the Special Status 
ecological cleanup ai'eas. The Special Status cleanup levels ai'e applicable to portions of 
FS6B4 and FS6B5. The Buffer Zone cleanup levels are applicable to FS6B5^ FS6B7, 
FS6B8, and FS6B9. 

Groimdwatei^ Protection to Maintain Drinking Water Standards (<5 feet above 
gi^oimdwateiQ : The majority of the FS6B area is Tvithin the Northeastern Ground^vater 
Area. FS6B subai'ea 7 falls within the Crissy Field Groundwater Ai'ea, but it is on the 
border with the Northeastern Groundwater Area; therefore^ drinking water standards 
will be assumed for all subai'eas of FS6B. SCRs from the RWQCB Oi^der for protection 
of gi'oundwatei' to maintain di^inking water standai'ds at the Presidio are applicable to 
the FS6B area. Shallow^ ground^vater at the FS6B ai'ea has been encountei'ed at depths 
as shallow as between 2 and 5 feet bgs; therefore, a depth to groundwatei' of <5 feet is 
assumed to evaluate the leaching potential from soil to groundwater. 

Metals Background Concentrations for Colma Formation : The predominant lithology 
in the area is the Colma Formation. In the Cleanup Levels Document, two types of 
background concentrations Tvere developed: screening levels to be used for site 
characterization pui^poses and threshold levels to be applied as cleanup levels. These 
background metals concentrations ai'e applicable to all of the FS6B subai'eas. 

The applicable soil cleanup levels for FS6B and background metals concentrations ai'e 
presented in Table 4-2. Tables 1. 2. and 4 of the CRWQCB Oi'der and Tables 6-5, 7-2, 
and 7-5 of the Cleanup Levels Document provide the soil cleanup levels and 
background concentrations presented in this table. For each compound and FS6B 
subarea, the most sh'ingent of the applicable human health, ecological, and 
groundwatei' protection a'iteriaw^iQ be selected as the screening level for the subarea. 
In the case of metals, the data collected at FS6B w^ill be compared with the screening 
levels provided in Table 4-2 for site characterization purposes as well as the backgroimd 
tlireshold concentrations and other applicable cleanup levels. 

The Presidio-Wiik Qnnlity Assnrmice Project Plan, Sampling and Annlysis Pl/rn (Presidio- 
Wide QAPP/SAP, Presidio Tmst 2001) analvtical reporting limits and laboratoiy 
detection limits ai'e also listed in Table 4-2. Although in several cases the QAPP/SAP 
analvtical reporting limit exceeds the cleanup level, the laboratoiy detection limits ai'e 
below the cleanup level for all compounds listed. 

In RAPS, final cleanup levels for FS6B will be presented and used to select COCs and 
evaluate remedial action associated w^ith future site use. 
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Table 4-1 
Summary of Sampling Approaclv Fill Site 6B 


Fill Site 6B 
Sub are a 


Demolished Buildings 
Wilhin Fill Site 6B 


Soil Data 
Available? 


Current Land Use And 
Building Numbers 


Number Of Samples Proposed 


6B1 


1010, 1011, and 1082 


no 


vacant 


6 soil borings proposed 

6 samples ftom to 6 inches bgs 

6 samples ftom fill material 

6 samples ftom native material 

analyzed for metals, PAHs, PCBs, pesticides, and TPH 


6B2 


1006 and 1049 


no 


vacant 


6 exploratory test pits proposed 

6 samples ftom to 6 inches bgs 

6 samples ftom fill material 

6 samples ftom native material 

analyzed for metals, PAHs, PCBs, pesticides, and TPH 


6B3 


1041, 1042, 1043, 1044, 
1045, 1046, 1048, and 1080 


yes 


parking lot 


No additional sampling proposed 


6B4 


1017,1018,1019,1023, 
1025, 1027, 1029, 1031, 
1037, 1038, aiid 1039 


no 


residential 
1027 and 1028 


2 soil borings and 7 exploratory test pits proposed 

9 samples ftom to 6 inches bgs 

6 samples ftom fill material 

6 samples ftom native material 

analyzed for metals, PAHs, PCBs, pesticides, and TPH 


6B5 


266, 270, 1032, 1033, 1034, 
1070, and 1071 


no 


residential 
1029 and 1030 


6 soil borings proposed 

6 samples ftom to 6 inches bgs 

6 samples ftom fill material 

6 samples ftom native material 

analyzed for metals, PAHs, PCBs, pesticides, and TPH. 

Samples ftom LF6SB222 only ^vill also be analyzed for BltX 


6B6 


219 and an luiidentified 
19 34- era biiilding 


no 


vacant 


3 exploratory test pits proposed 

3 samples ftom to 6 inches bgs 

3 samples ftom fill material 

3 samples ftom native material 

analyzed for metals, PAHs, PCBs, pesticides, and TPH 
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Table 4-1 
Summary of Sampling Approaclv Fill Site 6B 


Fill Site 6B 
Sub are a 


Demolished Buildings 
Within Fill Site 6B 


Soil Data 
Available? 


Current Land Use And 
Building Numbers 


Number Of Samples Proposed 


6B7 


M19,IVI28, andM34 


no 


office /conunerdal and 

parking 

1167 


4 soilborttigs proposed 

4 samples ftom to 6 inches bgs 

4 samples ftom fill material 

4 samples ftom native material 

analyzed for metals, PAHs, PCBs, pesticides, and TPH 


6B8A 


1035 


no 


vacant 


1 exploratory test pit proposed 

1 sample from to 6 inches bgs 

1 sample from fill material 

1 sample from native material 

analyzed for metals, PAHs, PCBs, pesticides, and TPH 


6B8B 


1066, 1068, and 1069 


yes 


parking 


No additional sampling proposed 


6B8C 


1067 


no 


vacant 


1 soil boring and 2 exploratory test pits proposed 

3 samples ftom to 6 inches bgs 

3 samples ftom fill material 

3 samples ftom native material 

analyzed for metals, BTEX, PAHs, PCBs, pesticides, aiid TPH 


6B9 


None 


yes 


parking lot 


2 soil borings and 5 exploratory test pits proposed 

7 samples ftom to 6 inches bgs 

7 samples ftom fill material 

7 samples ftom native material 

analyzed for metals, PAHs, PCBs, pesticides, and TPH 



bgs = below ground surface 

BTEX = benzene, toluene, etliylbenzene, and xylenes 

metals = Title 22 metals 

PAHs = polycyclic aromatic hydrocarbons 

PCBs = polychlorinated biphenyls 

TPH = total peti'oletun hydrocarbons as gasoline, diesel, and hiel oil 
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Table 4-2 
Summary of Soil Cleanup Levels Applicable to Fill Site 6B 

Presidio of San Francisco, California 



Constituent 




Applicabl 


=> Cleanup Levels to be Used as Screening Levels 


Presidio 

Background 

Screening and 

Threshold Level 

Metals 

Concentrations 

for Col ma 

Lithology (mg/kg) 


Reporting/Detection Limits 1 


Human Health 

Residential 

Cleanup Level 

(mg/kg) 


Cleanup Level 

for Soil to 

Maintain 

Drinking Water 

Standard In 

Groundwater 

(<S feel above 

groundwater) 

<mg/kg) 


Ecological 

Buffer Zone 

Cleanup Level 

(mg/kg) 


Special Status 

Ecological 

Cleanup Level 

<mg/kg) 


Freshwater 

Ecological 

Protection Zone 

Terrestrial 

Receptors 

Cleanup Level 

(mg/kg) 


Freshwater 

Ecological 

Protection Zone 

Freshwater 

Aquatic 

Receptors 

Cleanup Level 

<mg/kg) 


QAPP Analytical 

Reporting Limits 

(mg/kg) 


Laboratory 

Detection Limit 

(mg/kg) 


Applicable to All FS6B Subareas 


Applicable to 

FS6BS, B7, B8, 

andB") 


Applicable to 
FS6B4Bnd6B5 


Applicable to FS6B5. FS6B8, and 
6B9 


Applicable to All 
FS6B Subareas 


Petroleum flydrocarbons and Cs 


soline-related VOCs 












TPH at. gasoline iC-j-C, 3) 


1,030 


100 


-- 


-- 


610 I4U 


-- 


i.U 


0.001 


TPHasdiesel(C,^-C,j) 


1,380 


115 


- 


- 


700 144 


- 


10 


0.001 


TPHasfueloiUC.^-Cjj" 


1,900 


160 


-- 


- 


980 144 


- 


10 


0.005 


Benzene 


0.6 


0.005 


- 


- 


40 0.79 


- 


0.005 


0.005 


Toluene 


530 1 


- 


- 


270 3 


- 


0.010 


0.005 


Elhyl benzene 


840 


13 


- 


- 


125 15 


- 


0.005 


0.005 


Tolal Xylenes 


1,080 


33 


- 


- 


55 5.7 


- 


0.005 


0.005 


MTBE 


- 


- 


- 


- 


_ 


- 


0.02 


0.020 


Metals 












Screening rThrcshoid 




Antimony 


29 


- 


5 


5 


__ 


3.0 13.0 


0.2 


0.05 


Arsenic 


0.36 


- 


64 


10 


_ 


3.9 1 6.2 


0.2 


0.06 


B ari um 


5,000 


- 


500 


320 


__ 


99 1 180 


0.1 


0.03 


Beryllium 


140 


- 


10 


10 


_ 


0.46 1 0.99 


0.1 


0.01 


Cadmium 


1.7 


- 


0.23 


0.017 


_ 


0.80 10.3 


0.1 


0.06 


Chromium 


1,200 


- 


23 


4 


_ 


95 1 140 


0.2 


0.02 


Cobalt 


4,000 


- 


48 


20 


_ 


16121 


0.1 


0.02 


Copper 


- 


- 


120 


30 


_ 


24 149 


0.2 


0.02 


Lead 


400 


- 


300 


160 


50 


5.217.5 


0.1 


0.15 


Mercury 


20 


- 


1.6 


0.4 


_ 


0.2 1 0.2 


0.1 


0.004 


Molybdenum 


360 


- 


300 


12 


__ 


2.0 1 2.0 


0.1 


0.05 


Mckel 


1,400 


- 


71 


30 


_ 


83 1 110 


0.2 


0.04 


Selenium 


360 


- 


I.I 


0.2 


_ 


0.5 1 0.5 


0.2 


0.03 


Silver 


360 


- 


2 


2 


__ 


1 .0 1 1 .0 


0.1 


0.03 


Thallium 


5.7 


- 


1 0.15 


_ 


1 .0 1 1 .0 


0.1 


0.02 


Vanadium 


650 


- 


5 


2 


_ 


62 190 


1.0 


0.03 


Zinc 


22,000 


-- 


50 


4 


-- 


43 160 


0.2 


0.2 
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Conalitueut 



Applicable Cl«auup Levels lo be Us^d as Screening Levels 



Human Heallh 

Residential 

Cleanup Level 

(mg/kg) 



Cleanup Level 

for Soil to 

Maintain 

Drinking Water 

Standard In 

Ground water 

(<S feel above 

groundwater) 

<mg/kg) 



Applicable to All FS6B Subareas 



Ecological 

Buffer Zone 

Cleanup Level 

(mg/kg) 



Applicable to 

FS6BS, B7, B8, 

andB9 



Special Status 

Ecological 

Cleanup Level 

<mg/kg) 



Applicable lo 
FS6B4Bnd6B5 



Freshwater 

Ecological 

Pro tec lion Zone 

Terrestrial 

Receplors 

Cleanup Level 

(mg/kg) 



Freshwater 

Ecological 

Protection Zone 

Freshwater 

Aquatic 

Receptors 

Cleanup Level 

<mg/kg) 



Applicable to FS6B5. FS6B8, and 
6B9 



Presidio 

Background 

Screening and 

Threshold Level 

Metals 

Concentrations 

for Col ma 

Lithologj (mg/kg) 



Applicable to All 
FS6B Subareas 



Reporting/Deteclion Limits 



QAPP Analytical 

Reporting Limits 

(mg/kg) 



Laboratory 

Delect ion Limit 

(mg/kg) 



PAHs' 



Acenaphlhene 



2,700 



40 



30 



0.33 



0.007 



Acenaphthylene 



40 



30 



0.33 



0.003 



Anthracene 



5,900 



303 



40 



30 



0.33 



0.005 



j en zo(a) anth rac en e 
ienzo(a)pyrene 



0.27 
0.027 



40 
40 



30 
30 



0.3 



0.33 
0.33 



0.005 
0.005 



i enzo(b)fluoranlhene 



0.27 



23 



40 



30 



0.33 



0.005 



i en zo(g,h J )pery Lene 
i en zo(k )flu oran Ihene 



620 
0.27 



5,040 

23 



40 
40 



30 
30 



0.33 

0.33 



0.005 



0.005 



Benzyl alcohol 



14,000 



40 



0.33 



0.02 



Chrvsene 

D i ben z( a,h ) anth rac en e 



2.7 
0.078 



54 



40 
40 



30 
30 



0.33 

0.33 



0.005 
0.005 



Dibenzofuran 



910 



0.33 



0.02 



Fluoranthene 



820 



316 



40 



30 



0.33 



0.005 



Flu ore ne 



770 



60 



40 



30 



0.33 



0.005 



1 nden o( 1 ,2,3 -cd ) p y ren e 

2 -m elh y In aphth a len e 



0.27 



40 



40 



30 



30 



0.33 



0.33 



0.005 



0.007 



1-melhylphenol (p-Cresol) 



260 



50 



50 



0.33 



0.04 



[Naphthalene 

n -ni Iro s odi phe n y lam i ne 



480 
43 



40 
65 



30 
20 



0.33 
0.33 



0.005 
0.01 



Pen tach loroph en o I 



3.5 



1.6 



0.17 



Phenanlhrene 
Phenol 



Pyre 



600 

27,000 
620 



36 



241 



40 
109 
40 



30 
30 
30 



0.33 
0.33 
0.33 



0.005 
0.02 
0.005 
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Table 4-2 
Summary of Soil Cleanup Levels Applicable to Fill Site 6B 

Presidio of San Francisco, California 



Constituent 


Applicable Cleanup Levels to be Used as Screening Levels 


Presidio 

Background 

Screening and 

Threshold Level 

Metals 

Concentrations 

for Col ma 

Lithology (mg/kg) 


Reporting/Detection Limits 1 


Human Health 

Residential 

Cleanup Level 

(mg/kg) 


Cleanup Level 

for Soil to 

Maintain 

Drinking Water 

Standard In 

Groundwater 

(<S feel above 

groundwater) 

<mg/kg) 


Ecological 

Buffer Zone 

Cleanup Level 

(mg/kg) 


Special Status 

Ecological 

Cleanup Level 

<mg/kg) 


Freshwater 

Ecological 

Protection Zone 

Terrestrial 

Receptors 

Cleanup Level 

(mg/kg) 


Freshwater 

Ecological 

Protection Zone 

Freshwater 

Aquatic 

Receptors 

Cleanup Level 

<mg/kg) 


QAPP Analytical 

Reporting Limits 

(mg/kg) 


Laboratory 

Detection Limit 

(mg/kg) 


Applicable to All FS6B Subareas 


Applicable to 

FS6BS, B7, B8, 

andB9 


Applicable to 
FS6B4Bnd6B5 


Applicable to FS6B5, FS6B8, and 
6B9 


Applicable to All 
FS6B Subareas 


Volatile Organic Compounds 


1 


Acelone 


0.24 


68,000 S,500 1 


- 


0.01 


0.002 


2-butanone IMEK) 


3.8 


15,000 4,200 


_ 


- 


0.01 


0.002 


Carbon dimlfide 


200 


14,000 934 


_ 


- 


0.005 


0.004 


1,4 -di c h lorobeii zen e 


0.13 


74 20 


_ 


- 


0.33 


0.001 


p-isopropyltoluene (p-cymene) 


130 


600 200 


__ 


- 


- 


0.001 


Methylene chloride 


0.076 


1 7,000 459 


_ 


- 


0.005 


0.001 


1 ,2,3 -tri ch 1 o robe n ze ne 


15 


68 20 


- 




- 


- 


0.001 


1 ,2,4-tri ch 1 o robe n zene 


15 


74 20 


- 


- 


- 


- 


0.001 


Tri c h loroflu orom eth ane 


40 


__ 


_ 


- 


- 


0.001 


IJJ-lrichloroelhane ' S -- ' 730.000 9-700 ' - -- ' 


0.01 ' 0.001 


Pesticides and PCBs 




PCBt.[Aroclor 1254) 


0.16 


0.23 0.033 


_ 


- 


0.033 


0.003 


Aldrin 


0.023 


0.1 0.0039 


_ 


- 


0.002 


0.0004 


alpha-BHC 


0.18 


2.4 0.062 


_ 


- 


0.002 


0.0005 


beta-BHC 


0.32 


2.4 0.062 


_ 


- 


0.002 


0.0004 


delta-BHC 


0.18 


2.4 0.062 


__ 


- 


0.002 


0.0003 


Ch lord ane 


0.37 


0.04 0.0090 


_ 


- 


0.002 


0.0006 


1,4'-DDD 


2.0 


0.53 0.049 


_ 


- 


0.004 


0.0009 


1,4'-DDE 


1.4 


0.61 0.098 


__ 


- 


0.004 


0.0008 


1,4'-DDT 


1.4 


0.53 0.0082 


_ 


- 


0.004 


0.001 


Dieldrin 


0.030 


0.26 0.039 


_ 


- 


0.004 


0.0009 


Endosulfan 


370 


3.3 LI 


__ 


- 


0.002 


0.0007 


Endosulfan sulfate 


370 


3.3 I.I 


_ 


- 


0.004 


0.0006 


Endrin 


18 


0.11 0.004 


_ 


- 


0.004 


0.002 


Endrin aldehyde 


18 


0.11 0.004 


_ 


- 


0.004 


0.001 


Endrin ketone 


18 


0.11 0.004 


__ 


- 


0.004 


0.0008 
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Table 4-2 
Summary of Soil Cleanup Levels Applicable to Fill Site 6B 

Presidio of San Francisco, California 



Constituent 




Applicabl 


=> Cleanup Levels to be Used as Screening Levels 


Presidio 

Background 

Screening and 

Threshold Level 

Metals 

Concentrations 

for Col ma 

Lithology (mg/kg) 


Reporting/Detection Limits 1 


Human Health 

Residential 

Cleanup Level 

(mg/kg) 


Cleanup Level 

for Soil to 

Maintain 

Drinking Water 

Standard in 

Groundwater 

(<S feel above 

groundwater) 

<mg/kg) 


Ecological 

Buffer Zone 

Cleanup Level 

(mg/kg) 


Special Status 

Ecological 

Cleanup Level 

<mg/kg) 


Freshwater 

Ecological 

Protection Zone 

Terrestrial 

Receptors 

Cleanup Level 

(mg/kg) 


Freshwater 

Ecological 

Protection Zone 

Freshwater 

Aquatic 

Receptors 

Cleanup Level 

<mg/kg) 


QAPP Analytical 

Reporting Limits 

(mg/kg) 


Laboratory 

Detection Limit 

(mg/kg) 


Applicable to All FS6B Subareas 


Applicable to 

FS6BS, B7, B8, 

andB9 


Applicable to 
FS6B4Bnd6B5 


Applicable to FS6B5. FS6B8, and 
6B9 


Applicable to All 
FS6B Subareas 


Pesticides and PCBs (continued) 


1 


gainmuBHC iLindane) 


0.44 


- 


0.37 


0.010 


__ 


- 


0.002 


0.0005 


Heptachlor 


0.12 


- 


3.7 


0.017 


_ 


- 


0.002 


0.0005 


Heptachlor epoxide 


0.088 


- 


3.7 


0.017 


_ 


- 


0.002 


0.0005 


Isodrin 


0.029 


- 


0.1 


0.0039 


_ 


- 


- 


0.001 


Merhoxvchlor 


310 


-- 


IS 


0.44 


-- 


-- 


0.02 


0.007 



NolCB 

' Applicable cleanup levels for TPH and BTEX fiDm Tables 1.2, and 4 in Order No. R2 -2003-0030 Sue Cleanup Rcquircmenis, Presidio of San Fr[incis::o (RWQCB 2003). 
TPH j^fud oil Lise'v a motor oil slandaid for carbon range C24-C36. 
' Scrccaingand ihrcvhold levels for melal'vcomfiifed fromTiible 6-5 of iheCleaniifi Levels Documcnl {EKI 2002 1. Delecled melalsconceulraliori'v will be scrceaed again'vl ihc rfreenmg levels. 

Appliciible cleanup levels for PAHscompfled from Tables 1,2, and 4 in Order No. R2 -2003-0030 Sile Cleanup Rcquircmenls, Prcvidio of San Francis::o {RWQCB 2003) for pclrolejm-relalcd PAHa and Tabic 7-2 from ihe Cleanup Levels Documcnr {EKI 
2002) for noa-pelroleuni relalcd P.AHs. Because PAHs al ihe Sludy Area could be denvcd for pelroleumor aoa-pelioleuni cctaled sources (e.g.. fill malena!). ibc lowcsl applicable cleanup levcKfrom ihese I wo sources are selecled a'vlhc applicable cleanup 
levels for PAH s. 
mg/kg = milligrams per kilogram 
MTBE = melhyl lert-bulyl elher 
PAH'>= polycvclic aiomalic hydrocartions 
PCBs = polychlonnaled biphcayls 
TPH = lolal pelroleum hydrocarboas 
— =No cicaaup level or reporting limit available 
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Figure 4-1 
Fill Site Subareas 6B1 and 6B2 
Proposed Sampling Locations 
Presidio of San Francisco, CA 
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Figure 4-2 

Fili Site Subarea 6B4 

Proposed Sampiing Locations 

Presidio of San Francisco, CA 
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Figure 4-3 

Fili Site Subarea 6B5 

Proposed Sampiing Locations 

Presidio of San Francisco, CA 
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Figure 4-4 

Fill Site Subarea 6B6 

Proposed Sampiing Locations 

Presidio of San Francisco, CA 
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Figure 4-5 

Fili Site Subarea 6B7 

Proposed Sampiing Locations 

Presidio of San Francisco, CA 
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Figure 4-6 
Fill Site Subareas 6B8A and 8C 
Proposed Sampling Locations 
Presidio of San Francisco, CA 
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Figure 4-7 

Fill Site Subarea 6B9 

Proposed Sampling Locations 

Presidio of San Francisco, CA 
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Section 5 

Field Procedures^ Analytical Methods^ and 

Schedule 

5.1 Field Procedures 

Included m this section ai'e the field procedures and sampling methods that tvlQ be 
used during the planned investigation. 

5,1,1 Subsurface Clearance 

Prior to the start of soil samplitig activities, all proposed locations Tvill be cleared for 
subsurface obstructions and utilities. CDM will mark aU proposed locations on asphalt 
or cona'ete with white spray paitit, and all proposed locations iti unpaved areas will be 
mai'ked with a wooden stake wrapped Tvith plastic flagging. The Tvhite sprav paint 
mai'king will consist of a one-foot diametei' circle and the borehole identification 
numbei'. The borehole identification number will be written on the flagging on the 
wooden stakes. The utility cleai'ance w^ill be peilormed by the Tmst and CDM will 
notifv the Tmst of the need for the cleai'ance so that it is completed approximately one 
week prior to the stai't of sampling activities. 

5A,2 Soil Sampling 

Each soil boring Tvill be continuously cored with a core bari'el lined with a cleai' acetate 
sleeve^ so that the interface between fill and native material will be more easily 
ascertained. Soil samples will be collected from within 6 inches of the stulace, within 
fill itnmediatelv above the interface with native material, and from the native matei'ial 
at all proposed sampling locations. The soil samples will be collected tlirough a 
combination of hand sampling, dii'ect-push sampling, and sampling du'ectlv from the 
test pits. Soil sampling (including Encore® sampling) will be peiibimed in accordance 
with the Trust's Environmental Standard Operating Procedure (SOP) No. 001 - Soil 
Sampling. All soil borings and test pits will be logged in accordance with the Ti^st's 
Environmental SOP No. 009 - Soil Boring Log Prepai'ation. 

For the soil samples to be analyzed for TPHg and VOCs, tlii'ee Encore® samplers w^ill be 
filled with soil for each sample. 

Suiiace Soil Sampling 

The 0.5 foot soil samples will be collected using a hand-operated stainless steel core 
samplei' capable of retrieving undisturbed soil samples. The sampler will be lined with 
a stainless steel sampling sleeve. The surface soil w^ill be removed to a depth below the 
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root zone aiid the sampler, lined with a stainless steel sample sleeve, will be inserted 
into the soil vertically to a depth of approximately 6 inches and rotated. The sampler 
will be removed and the ends of each sampling sleeve capped with Teflon squai'es and 
plastic end caps. The process will be repeated two more times at each location within a 
12 inch diameter to collect a sufficient numbei^ of sample sleeves for the required 
analyses. The Encore® samples will be collected from one of the sleeves prior to its 
being capped. 

Subsmf ace Soil Sampling 

The samples collected from the fill and native intei'vals at each soil boring location {see 
Figui'es 4-1 tlirough 4-3, 4-5, 4-6, and 4-7) will be collected using a ti^ck-mounted direct 
push sampling system. A stainless steel core ban'el lined with a cleai' acetate bner w^ill 
be hydrauhcally pushed until the top of native material has been penetrated. The core 
baiTel w^ill be retrieved from the borehole and the bner removed from the core barrel. 
The soil within the liner will be lithologicallv logged, with special emphasis on any 
material that could be classified as building debris (e.g., brick, concrete, metal, roofing 
material). The bottom one-foot portion of the liner within fill matei^ial tvlQ be cut and 
capped Tvith Teflon squares and plastic end caps for submittal to the laboraton^ for 
analysis. It is approximated that soil samples will be collected from approximately 5 to 7 
feet bgs in all FS6B subai'eas except for FS6B9, where it is approximated that samples 
will be collected fi'om approximately 12 feet bgs to more than 20 feet bgs. 

Sampling from Test Fits 

Samples will also be collected from test pits at FS6B2, FS6B4, FS6B6, FS6B8 A, and FS6B9. 
The surface sample w^ill be collected as stated above prior to excavation of each test pit. 
The test pits will be dug using a backhoe and all materials removed fi'om the test pits 
will be stockpiled on clean plastic placed adjacent to the work ai'ea. Two subsurface 
samples will be collected from each location: one from within the fiU material and the 
othei' from w^ithin the native material The samples will be collected dii'ectlv from the 
backhoe bucket using a stainless steel h'owel or disposable plastic spoon. Cai^e will be 
taken to collect soil from the middle of the filled bucket so that soil is not collected that 
has come in contact Tvith the bucket itself. The sample w^ill be placed into 8-oz glass jai's 
for submittal to the analytical laboratoiy . All material stockpiled adjacent to the test pit 
will be replaced into the hole. 

5.1.3 Field Quality Control Samples 

The pui'pose of collecting field quality conh'ol (QC) samples is to demonstrate the 
reliabilitv and defensibility of data. QC samples collected in the field will be used to 
assess the overall quality of the sampling and analysis process. Field QC samples will 
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include source-Tvater blanks^ trip blanks, equipment rinsate blanks, field duplicate 
samples, and matrix spike and matrix spike duplicate (MS/MSD) samples. 

Souixe- Water Blanks 

Soui'ce-water blanks ai'e used to evaluate the quality of the water used for the last rinse 
in the equipment decontamination process. The purpose of the source-water blank is to 
confinn that no contamination, that may have originated in the rinsing Tvater, w^as 
added to the sampling tools. The source- w^ater blank consists of deionized water used 
for the final rinse, and is analyzed for the same analytical suite as the samples collected 
with the equipment. Source-water blanks are from the same source watei' lot and are 
collected at a frequency of one per sampling event. Multiple containei's of the same lot 
numbei' of deionized or distilled Tvater are considered the same soui'ce. 

Trip Blanks 

A h'ip blank demonstrates that contamination is not originating from sample containei^s 
or from any other factor during sample transport. A trip blank originates at the 
laboratory as a set of 40-milliliter vials typically used for VOC analysis. The vial is filled 
at the laboratory Tvith reagent-gi^ade, organic-free water. The trip blanks are then 
transported to the site with the empty containers that will be used for sample collection. 
Trip blanks ai'e stored at the site Tvith the empty sample containei's until the proposed 
field samples have been collected. One trip blank will accompany each sample transport 
container that holds watei' samples for volatile compound analysis (VOCs or TPHg) 
back to the laboratoiy. The trip blank is not opened until it is retained to the laboratoiy. 
Trip blanks ai'e analyzed for the same volatile analytes as the samples in that container. 

Equipment Rinsates 

Equipment rinsates demonstrate whether the decontamination procedure is effective in 
removing contaminants from field equipment used to collect samples. An equipment 
rinsate is collected aftei' a sampling device is subjected to standard decontamination 
procedui'es. Water used for the final rinse of the decontamination procedui^e will be 
poui'ed over or through the sampling equipment, collected in a sample container^ and 
sent to the laboratoiy for analysis. 

Contamination in the equipment rinsate indicates that the cleaning procedure for field 
equipment is not sufficient, allowing for the possibility of cross-contamination. One 
equipment rinsate will be collected per sampling device type per day of sampling. The 
total number of equipment rinsates will not exceed 10 percent of the total number of 
samples collected. Rinsates will be analyzed for the same pai'ameters as the soil samples 
collected. During the data validation process, the results of equipment rinsate analyses 
will be used to qualify data or to evaluate analyte levels in the field samples. 
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Field Duplicates 

Field duplicate samples are two samples collected at the same time, from the same 
source at the same depth or sample location. Field duplicates ai^e submitted to the 
project laboraton^ as separate samples (i.e., blindly). The purpose of collecting field 
duplicates is to assess the consistency of the overall sampling effort, including 
collection, shipping, and analysis; the purpose of submitting them blindly to the 
laboratory is to assess the consistency or precision of the laboratoiy's analytical system. 
Field duplicates will be collected at a frequency of one for every 10 samples of the same 
matrix. 

So that the laborator\' analyzes aliquots of soil from immediately adjacent portions of 
the submitted soil sleeve(s), the portion of the sleeve{s) from which the soil is to be 
taken for analysis will be marked dii'ectly on the sleeve{s) with an indelible marker. 
The chain-of-custody will be annotated instructing the laboratory to take the soil 
aliquots from the marked end of the sleeve(s). This w^ill alleviate having aliquots being 
analvzed that are not actuallv duplicates. 

Matrix Spike/Matrix Spike Duplicate Samples 

IVIS/MSD samples measure matrix-specific method performance. An MS or KISD is 
prepared by the analytical laboratory' bv adding a known quantity of target analytes to 
a single field sample prior to sample digestion or extraction to deteimine how well the 
tai'get analvtes can be recovered from the sample matrix. The accuracy of the matrix- 
specific method may be deteniiined by the recovery of the spiked analytes after native 
concentrations of the spike analytes are subti'acted. If an MSD is analyzed, the matrix- 
specific precision of the method may also be calculated. In general, for organic analyses, 
an MS/MSD pair is prepared and analvzed; for inorganics, a single KIS (and a 
laboratory duplicate) is prepared and analyzed with each laboratoiT analytical batch of 
samples (up to a maximum of 20 samples of a similar matrix). 

For every 20 soil samples submitted to the laboratory for analysis, one sample will be 
submitted in a double volume amount for the lab to use for MS/MSD purposes. 

5.1.4 Sampling Location Survey 

A global positioning system device will be used in accordance Tvith the Ti^st's 
Environmental SOP No. 013 - Location Sui'vey, to detennine the horizontal coordinates 
of all sampling locations. 

5.1.5 Decontamination of Sampling Equipment 

All re-useable sampling equipment that contacts potentially contaminated soilw^illbe 

decontaminated between collection of each sample in accordance with the Tmst's 
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Envii'oninental SOP No. 014 - General Equipment Decontamination. Decontamination 
of downliole dii'ect push equipment tvlQ consist of steam cleaning and hand sampling 
devices will be decontaminated with a phosphate-free detei^gent Tvash and a distilled or 
deionized water rinse. All decontamination fluids will be collected and stored in 55- 
gallon diTims. 

5.1.6 Management of Investigation-Derived Waste 

A minimal amount of soil cuttings ai'e anticipated to be produced during this field 
investigation. Soil cuttings from the direct push borings will be placed into 5-gallon 
plastic buckets with lids. AH produced decontamination waste ivater will be placed 
into 55-gallon di\ims. All used pei'sonal protective equipment (PPE) will be placed in 
plastic bags and stored in labeled 55 gallon drums. All drums and plastic buckets will 
be labeled and stored at the hazardous waste storage area at the Central Magazine until 
analvtical results have been received for the soil samples collected dui'ing this 
investigation. On the basis of the soil sample results, the soil^ waste w^ater, and PPE w^ill 
be profiled and disposed in accordance with fedei'al, state, and local regulations. 

All di^mis and buckets w^ill be labeled with the following intormation: 

■ Site location 

■ Contents (i.e., soil, water, PPE) 

■ Date the waste w^as generated 

■ Contact phone number. 

5.1.7 Sample Containers, Preservation, and Holding Times 

The type of sample containers, presei'vation requirements, minimum sample weight 
and maximum holding times are presented in Table 2-2 of Appendix 2 (Summary of 
Analytical Methods) of the Presidio-Wide QAPP/SAP {Presidio Trust 2001). 

5.1.8 Sample Custody and Shipping Procedures 

Labels w^ill be affixed to all sample containers submitted to the laboratoiy that contain 
the following intormation: 

■ Project number 

■ Sample identification number 

■ Date and time of sample collection 

■ Preservatives used 
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■ Initials of the sample collector 

Labeled sample containers will be placed in plastic bags and transported in insulated 
coolei^s tilled with a sutficient amount of double-bagged ice so that a temperature of 4 
degi'ees Celsius plus or minus 2 degrees Celsius will be maintained until the cooler is 
received by the laboratoiT. Sample custody and shipping procedui^es w^illbe pei'foimed 
in accordance with Section B3.3 of the Presidio-Wide QAPP/SAP (Presidio Tmst 2001) 
and the Trust's Environmental Standard Operating Procedure (SOP) No. 015 - 
Packaging and Shipping Samples. 

5A,9 Field Documentation 

The following guidelines will be observed in maintenance of all field documentation 
(including chain-of-custody foims^ field foims, and the field logbook): 

■ Documentation will be completed in pei'manent ink. 

■ All entries will be legible. 

■ All eiTors will be a'ossed out w^ith a single line. The lineout will then be initialed 
and dated by the person making the cou'ection. Correction fluid or any other 
form of erasure will be used. 

A record of all w^ork pei'foimed in the field will be maintained in a hai'dcover, bound 
logbook with sequentially numbered pages. The front cover of the logbook will 
include the Ti^st's major w^ork order number, the name of the contractor performing 
the work, and the name of the project manager. At a minimum, the following 
inf oimation tvlQ be recorded in the logbook: 

■ Name and affiliation of all personnel working at the site and any visitors to the 
site. 

■ Log and summary of daily activities and significant events. 

■ Notes of convei'sations with coordinating officials. 

■ References to other field logbooks or forms that contain specific information. 

5,1,10 Validation of Laboratory Data 

All laboratoiT data w^ill be vei^ified and validated in accordance with Section Dl of the 
Presidio- Wide QAPP/SAP (Presidio Trust 2001). All analytical data generated will be 
verified to identity inconsistencies or anomalous values and ciH'sor\' validation will be 
performed on all data summary packages. Full data validation will be completed on 
data packages for a minimum of ten percent of the project samples. 
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5.2 Analytical Methods 

All samples will be analyzed using the foUoTving analytical methods: 

■ TPHg {petroleum hvdrocai'bons in the C7 to C12 range) using U.S. EPA SW-846 
Method 8015 Modified 

■ TPHd (petroleum hydrocarbons in the C12 to C24 range) using U.S. EPA SW-846 
Method 8015 Modified with silica gel cleanup (SW-846 Method 3630C) 

■ TPHfo (petroleum hydrocarbons in the C24 to C36 range) using U.S. EPA SW- 
846 Method 8015 Modified with silica gel cleanup (SW3630C) 

Organochlorine pesticides using U.S. EPA SW-846 Method 8081 A 

Polycyclrc ai'omatic hydrocarbons using U.S. EPA SW-846 Method 8270SIM 

Polychlorinated biphenyls using U.S. EPA SW-846 Method 8082 

Title 22 Metals using U.S. EPA SW-846 Methods 6010/6020 and 7000 series. 

In order to define the extent of benzene present in soil above cleanup levels within RU- 
B of the Building 1065 Area CAP, samples collected from FS6B8C and from proposed 
boring LF6SB222 in FS6B5 will also be analyzed for BTEX using U.S. EPA SW-846 
Method 8260B. 

If visibly stained or noticeably odorous soils ai'e encountered during sampling Tvithin 
any of the other FS6B subai'eas, samples from those locations will also be analyzed for 
VOCs using U.S. EPA SW-846 Method 8260B. 

5.3 Schedule 

Once notice to proceed is given, CDM will contact the Tmst to begin utilities clearance. 
It is assumed that the cleai^ance will be completed within one Tveek and final approval 
given to begin the subsurface soil investigation. The field sampling is estimated to be 
completed in 2 weeks. 

As the analytical data is submitted, it will be validated as stated in Section 5.1.10. 
Witliin thi'ee months of completion of the data validation, a field sampling report will 
be submitted that documents perfoniiance of the field Tvork, the results of the analytical 
analvses, any deviations from the work plan, and intei^pretation of the nature and extent 
of contaminants in soil at FS6B. 
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